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PREFACE 


The second and concliidino- volume of thcr 
I listojy of Hindu Chewisiry is now presented lr> 
ilH‘ public. 

VV^lum th(' first \’olume was und(T preparation, 
it was fi^ariMl tliat many valuabh^ w'orks on Hindu 

( hemistrv nderred to in Ras{ir;/ava, Rasaraina- 

•/ 

samuchchaya, etc., had betm lo.st for ever. Pandit 
Xavakanta Kavibluisha//a was depiiUal to Btuia- 
H's to rftake a searching* (‘m|uir\ and his labours 
have becui rcwvarded bv tlu‘ discovery of several 
iriTe MSS., includinij one of Rasahr/daya. This 
last-nam(‘d work is of surpassing- int(T(^st con- 
sideriuf^ its ('()nipite|j^ms'‘ivt^i(‘ss and antiquity. 
Two mon* transc ripts of it,j^y^v(‘ also beam procured 
irom th(* Pibraric's of the. India Offi('(\ f.ondon, 
and of th(‘ Darbar, Xepal. A copy of Rasemdra- 
(‘hiu/ama/zi obtaimal from the Library of the* 
Dc'ccan Collej:fe, Poona, has aPo beam of*sif^nal 
lu‘tp. A critical study of the- iuw\' malc^rials throw s 
a flood of lishl on th<^ dark r(‘eessc‘s of the histor\ 
(d' Indian Chcmiistry. As a halc» of literary and 
seiemtific aetiviLy incIudino[ tht‘ pursuit of alclumiv 
c ircles round the prominent lio^urc' of Naj^arjuna, 
considerable^ space has beem devotcal to a discussion 
of his ajjc‘ in tht‘ Historical Introduction. 
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li \N.Ls uilh (liliidcnce attd hesitation tlial 1 
])la(x cl \hr remotest limit of alchemical 'Faniras 
in tlie ijth cimtury A. 1). It now trans|)ir(*s that 
this (lat(‘ is lo he piished hack by sevcn'al centuries. 

A Hisiorv of Himiu C/icmist rv A\ould he 

i " 

rii^hll}' regard d as incomplete which did not d<‘al 

w'ith the ('onstitution of matter and tlu; various 
liyj)othest‘s in rt'gard to it. 'Vhv. European historian 
of (hemislrv has a.hvays turned his eves to (jiaaa-e 

' t, ' " 

as ih(‘ piuamnial foirhtain <>f knowledije on this as 
on otlier subj-i^ ls And it is hut natural that h(‘ 
sliould do so. Hm Jlindu atomistic school lias 
not hitherto, I am alraid, found an int(‘r[)reter wlio 
could do full justK'e to it. Col(d)rook(‘’s pn'siaita- 
tion ol it with wliudi 1 had to ('ontiml nusell in ihr 
lirsl volunu' is masi(‘rlv so lar as it s^oes, hut is 
1 raL(mcnlhr\ . Xot l(‘elini>‘ m\'S(‘!f ecjual lo lie- 
ta.sk I a|)prK‘d lor lu'lp to Mr. Hrajtmdr.i Xath Seal, 
I’riiK'ipal, \d(ioria C'olh'of, Kuch llehar. Principal 
vS(‘al has kindiv res])onded to my a])])eal with 
alaciiiy. It is to ht* ho[)(al tliat a loni>'-felt - 

tiDfi has at last Ixam supplied. 

The lrtH|uent rtderenct‘s which have htam made 
to tlu' hrst voluiui* must h(‘ taken to mean the 
second edition of it, Those* who haj)pen to poss- 
(‘ss e'opi(*s of the* lirsl (‘dition will not, liowevcr, 
he pul to any serie)us inconvemit nee. 


Vide \h>l. 1. Intro, \liii. 
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I a\ail of this opportunity to t‘xpn\ss 

niy cordial lhank.s to I’andit J lari.v('hanclra KaVi- 
ratn'a, lat(‘ l*rofe.s.sor of Sans.krit, Pr(‘sid(*n('\ 
(/oll(‘o-c. and inv ('ollaborator in the editinir of 
the ti xl of Rasar;;ava in the Hibliothcca Indica 
sendee. 

In tile prtda(;(‘ to tlie lirsf volumt' f ])n‘siiin(‘d 
to narrate tin* ( ir('Linislane(\s under whicdi I uiuh'r- 
took tile ('oni])().sition oi nn Historw riu‘ j^n^at 
(dunnist and saxaul, whosi* inspiration has liecm 
in\’ f^uidin^ principle throughout (ho arduous 
task and whose huiothx and appr(‘('ialiv(‘ rv\\v\y of 
the iir.^l inslalineii^ lias lievui a stimulus in tlu' c'on- 
tinuation ol it, is no more Maia'ellin l)ertli<dol 
breathed Ins last on March i()07, hoaxing tln‘ 
xx'orld ol s( i(‘n('e poor inch'cal. ft was xxdtli lh(‘ xdew 
of ((Muing into personal contact with the iliustrious 
sc'ieiitist iha< the author mach‘ a pilgrimage' to 
Paris in March, i ()05. I lu' long intc'rxicxx xxdiich 
he had with M. l»c*rthelot and the* rc'cc'ption xx’hich 
was acc^ordi'd to liiin at a nu'c'ting of the Ac'adc'inx’ 
ol Scic'iic'es by its late* IVu'pc'tual Secredarx’, as 
also by its lh*esident, M. I'roost, made* a ch'c'j) 
and lasting imprc'ssion on his mind. 

Alas, lor th( xanitx of luiman xxdshes ! 1 'hese 
pages will no longcm bc‘ grc'etc'cl by the* c^ager and 
indulgent c'yc's of M. Hcmlhclot. All that now n*- 
mains lor mc' is to dedicate this xolunu' to his 
sacTc'd mt'inorx. 
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ll is with niin<(led iVtdings that I mark thr 
lu>ur of my linal (hdivcranco from a solf-impos(ul 
task whirli has oc'cupi(‘d all my span* timt‘ during 
lh(* last 15 y(‘ars and moro — ft^olings not unliko 
ihoso vvhich ov(‘r|)owen‘d tli(‘ Historian ol tho 
Koman Rrnpirt'. rcadtu* will, I hope, for- 

gi\r mr if I venture' to give exprt'ssion to them 
in th(‘ words of lulmund (jihhon himst'll. “I will 
not disseunbh' the first ('motions ol jov on the r(‘- 
( o\’(‘r\' of m\' fn*(*(lom. But my pride* 

was soon humbled, and a sobe'r nu'laneholy was 
^pH'ad ovt'i* mv mind, by the* ieh'a that f had taken 
an (‘Xt'rlasting h'ave of an old and agre'e'abh* 
< omj)anion.” 

The Hindu nation with its glorious past and 
\.isl latc'nt potentialiti<‘s max x’(‘l look forward to 
a still moH' glorious futina*, and, if the |)('rusal ot 
thi'sr pages will hav(‘ tlu' (*fft'(i ol stimulating mv 
('ountrymen to strive' for ri'gaiuing their old posi- 
tion in the' intellee t ual hie'rarehv of nations, I shall 
not iuive laboured in vain. 


PKt.Mi)p:N(:v ('oiaa:e;K. | 
^yanc /, i{)Oi). I 


P. C. RAY. 



PRELIMINARY REMARKS ON THE 
MECHANICAL, PHYSKML AND 
CUKVllCAL THEORIES OF 
THE ANCIENT HINDUS. 


Mv paper oil the- Mechanical, Physical anti 
I'heniical Theories of I he Ancient If Indus i.s in- 
leiided to bi- a '^vnoplic vie\^• of the entire ladcl 
of Ilhuiii Plivsico-ehemical Sei<Mici“, so far a.s this 
michod 11 h‘ stag-(‘ of positive S('i(‘nc(‘ as dislingiiish- 
<‘d from tho prior mythological and tMupirical stagers. 
As th(' work in whic h mv papto* a])]:)(‘ars rclaU\s to 
llindu C'luinistry, I havo tdaboralcd the (hcmical 
pi^rtions, iiu'hiding tlu* Hindu account of llu' cons- 
titution of tlu‘ hits and oils, and tlu^ organic' tissurs, 
in addition to I tindu inc^rganic' climnislr} . I havc‘ 
also hrii-flv notic(‘d tin* c hief chemical industries 
of the' Hindus whic h securc-d them an (‘asy })rc‘-c‘mi- 
nemee in maniifacturcNs for a thousand years, and, 
\v the Addenda, givtm some- intc^rc'sling rcaipes 
redating to sew cu'al matters of c hemic'al tc'ciinology. 
Of mi'chanico-physical theories, I have e xpounded 
the' Hindu conception of Knc'rgy, potemtial as well 
as kinetic, and ol moh'cular motion, se^ far as they 
ar<‘ applied to the ediicidation ot [)robleMns ot a 
phvsico-clic'mical naturr, viz., the' constitution ol 
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iiKittcr, th(‘ genesis of atoms and their infra-atomie 
constitiu'iits, and the chain of mechanical causa- 
tion in the syst(‘m of Nature. I have also touchtnl 
on the Hindu theori(‘s of light, heat and sound, 
as implying currtmt or wava^ motion, leaving tin* 
elaborate (‘xposition to my paper on Hindu 
Mt^hanics and Physics. In th(‘ Appendix^ I havt* 
addt‘d a bri(‘f account of th<‘ Scientific Method 
of th(^ Hindus, which shows that all this wa-^ 
not a mass of unverified and unvcrifiabli* 
spc'culation ( tin* V(‘r\' antipodes of sciences), — the 
cl\arge usually brought against Hindu tho.ught and 
c'uUurc', but proh's.si'd to 1)C‘ th(‘ outcome' of a 
Se'i(mtific Me'tlioelologv whiedi, in its formulation 
e)f the' e'anons of the* two fundame'utal If*eJuctiv(‘ 
Me'thods, is iuor<‘ (a)mj)n*hensi\ e' as we*ll as mon* 
original and sugg(*siiv(' than Mill, and which, as 
n/gards its Applied I.ogic of the' .Sedences, ( c. ^ , 
the Logic of l'h<*ra})eutics, of (irammar etc, ), is a 
standing te'stimony to the' systc'inatic complt'te'neess 
and rigour of the* Hindu scieiitifu' mind. The* diffi- 
cult ie'S of my task have bc'en formidable*, but 1 have* 
not written one* line* which is not supported by the* 
cl(*are\st and most authoritative te'xts. d'he ground 
trodden is, f^^^" the* most part, absolutely new. I have- 
gone* back to the orijrineSy and studied the authori- 
tie*s at first hand, being resolved to eschew all 
sec()nd-hand sources c)f imformation. Fortunately, 
the wSanskrit philosophico-scientific terminology. 
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however difficult from its li'chniciil character, is 
rxceedinglv preristx consistent and expressive, 
The materials also are full, and the sources of 
information corroborate one anothtT. Another 
difliculty I have sought to guard myself against 
is the unscientific, unhistorical but vt'rv (’ommon- 
and almost inevitable habit of reading modern 
ide*as into old guesses or sj)eculati()ns of a happy- 
go-lucky or nebulous character. 1 do not think 
that the mere passion for 'IViith is a siiflicient saft‘- 
guard against this fatal facilitv of unconscious 
distortion or misre^presentation. A true historical 
perspective can onl) be ac i(uired by historico-com- 
parative studies, with the* application of the c orrect 
historico-comparative method ( vide the Introduc- 
tion to my Comparati\<' Studic^s in Vaishnavism 
and Christianity). I ha\(‘ also jiractised, or tried to 
))ractise, a habitual understaunnent, withc^ut cons- 
c'ioLisly falling into that ‘ sKppressio veri ’ which 
is so often a 'sjicrgesfio falsi.' How far I have suc- 
( tH'ded in exhibiting the truth about Hindu science 
or the Hindu scientific mind is a question which 
1 leave to competent judges to answer. 

Before concluding, f must advert to mv use 
of the terms ^‘isomeric ’’ and “polymeric” in senses 
different from the current ones, though suggested 
by the principle of analogous extension. Instead 
of coining new terms, 1 adopted ( perhaps with a 
questionable freedom J these existing ones to ex- 



tl 


PREFACE 


press the Hindu idea of distinctions of chemical 
substances due merely to dififcrence in spatial posi- 
tion or arrangement among tlu* particles, without 
any implications whatever as to percentage compo- 
sition or molecular weight. A study of the original 
sources has made it clear to me that a Bhuta ” 
in Hindu Chemistry represents a class of elements 
composed of similar atoms, and the different elemen- 
tary substances comprised under one and the same* 
“ Bhula ” are ‘isomers^ in this limited sense, in 
/reference to the atoms, being specilically constituted 
by differences of spatial position and arrangement 
amoiii; the latter. This is true of the Saiikhya-Pdtah- 
jala and the Nyaya-Vaiseshika alike. But, in tlu^ 
Sahkhya-Patahjala, the atoms themselves are com- 
posed of Tanmatras ; and in one view, the atoms 
that enter into the “isomeric^' modes of the saim* 
“Bhuta’’ are themselves ‘Cstereo-isomers^^ in refer- 
ence to the Tanmatras. A tri- fanniatric atom, for 
example, may have different isomeric forms whic h 
would account for the divers modes of the ‘‘Bhuta” 
originating with this class of atoms Hence undt‘r 
the Sankhya Patanjala, I speak of “isomeric” 
atoms, while under the Nysiya-Vaiseshika I confine* 
myself to the phrase “ isomeric modes of the same 
Bhiita”. It appears to me also that in the San- 
khya-Patanjala view, while an atom of a particular 
kind ( say a tri-Taiimatric or a tetra-Taiim^tric 
-one) may have ^Isomeric”- forms of its own, thcj 
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.atoms of the different “Bhuta” classes ( from the 
mono-Tahmatric to the penti-Tafimatric ) are what 
may in a broad sense be termed polymers of the 
Akasa Tanmatra and Bhutadi ( matter-rudiment ). 
Under the Sahkhy a-Patanjala, therefore, J have 
spoken of “ polymeric ” atoms and “polymeric " 
combinations of these, though 1 must confess that I 
liave done so with great diffidence and hesitation. 


VlC'lOKIA COLLEt;F, 
CoocH Behar. 
Jl]rd May. njoi). 


B. N. SEAL. 
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Introduction 


Chapter 1 

On the age of Nagarjuna and the 

Buddhist Alchemical Tantras. 

In the first Voluniu il has been incidentally 
mentioned that side by side with the 5ivaite 
Tantras we have their Bud- 

Rise, (level op merit 

;inci propagation ot dhist Counterparts in which 

M.iht'iyanism. i • r 

the salient features of the for- 
mer appear.-'' Tht* question now arises : when 
(lid the votaries of the religion of <Sakyamuni 
find themselves called upon to engraft upon 
their simple and pure creed the* ensemble of the 
gross and grotesque superstitions, the hideous 
incantation.s, as also the speculativt?, the meta- 
physical and esoteric phases of spiritual 
aspirations of which the Tantras are the reposi- 
tories ? The answer cannot be given off hand 
- Vol. i, Intro. Ixx. 



11 


in a few words, for it will load us to a discus- 
sion of the origin and dcn clopincnt of Maha- 
yiinism. Under ordinary circuinstances wv 
should have considered it beside our purpose 
to devote much space to this subject in a 
work dealitig with the history of chemistry. 
But it so happens that the most prominent fig- 
ure in Indian alchemy, who is ac'knowledged on 
all hands to be the discover(*r of tin* processes 
of distillation, sublimation cUc., is no other than 
the reputed founder of the Madh\ amika sys- 
tem of philosophy, the renowned Niigarjuna. 
A brief and rapid surviw of the causes which 
led to the origin of Mahavanism and its inti- 
mate connection with the timets of the iSi\aite 
cult will be of help to us. 

It is one of the saddest episodes in the his- 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
— in short, thi; moral code upon which thi'ir 
founders have always laid particular stress, 
soon begin to occupy a subordinate? position 
and a dogmatic theology springs up in time, 
which gives occupation to the .subtlest intellect. 
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As for th(! nicisscs of the people it is doubtful 
if ever they have remained contented with the 
mere ethical aspect of a religion. </\t any rate 
we find that immediately after the tidii^s of 
the death of Buddha had spread about there 
was a squabble among his followrs for the 
possession of the master’s corporeal relics and 
in course of time sttipas were raised over 
them, which no less than the three jewels 
{Rnfuafrnyn ) — I he Buddha, the Dharma and 
the Sa///gha, — and the Bodhi-tree became ob- 
jects of worship of the devotee. The Chaityas, 
Vihiiras and other sanctuaries of divers sorts, 
with which Buddhistic India was dotted over 
in the firbt and second centuries after the 
decease of the great Teacher, afforded asv- 
lums for a vast multitude of monks, who, freed 
from all worldly cares, found ample leisure to 
formulate and draw up a code (d spiritual and 
disciplinary exercises. 

Although their high ideal was “ to lead 
sweet lives of purest chastity” and induce 
their lay brethren to follow in their footsteps, 
rituals and ceremonials of an imposing and 
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elaborate character soon obscured the ray of 
light which shone forth from the founder. Thus 
we find that within 150 years after the pass- 
ing away of Buddha tedious and circumstan- 
tial regulations as to the quality of robes to be 
worn by the Bhikshus, the mode of bathing 
and fasting, the taking of the midday meal, 
the drinking of unchurned milk, probation and 
penance, dwellings and furniture and so forth 
were amongst the weighty subjects for dis- 
cussion in the Second General Council. We 
need not pursue the subject further. The 
reader who is interested in the study of com- 
parative religions will find striking parallels in 
the early history of the Christian Church, f 


'• “On the daily Life of the Bhikshus.” \’ina>a Texts 
(S. B. E. Series), The Chullavagga. Pt. iii, p. 66. 

f I'he Sermon on the Mount was more or less forgotten. 
Idolatry disappeared, it is true, but only to re-appear in the 
shape of Mariolatry and the worship of Saints and relics. In 
the heat of the schismatic strifes, Christian Charity had to 
make shift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers. 
In a word, the dogmatic to a large extent superseded the 
moral element of religion. 
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We are not concerned here with tracing the 
rise, progress or decline of Buddhism ; if w'e 
have at all referred to its excrescences, it is 
only to prepare the mind of the reader for the 
proper understanding of the Mahnyanist 
development. 

The India of A.voka and of the fourth and 
third centuries B. C. was in the main Bud- 
dhist, but it should not for a moment be 
supposed that th<^ old faith was extinct. The 
triumph and ascendancy of the teachings of 
'^’iikyamuni and his followers were due in a 
large measure to the fact that they drew upon, 
and incorporated into, their creed much that 
was essentially of Hindu origin. As Dr. 
Bh!i;?^/[irkar observes : — 


^ Prof. Rhy.s Davids expresses the same views in several 
places : — “ 'I'here is ample evidence even in the bool-s of the 
orthodox body of Brahman teachers to show that when 
Buddhism arose there was not only much discussion of the 
ultimate problems of life, and a keen interest in the result, 
but also that there was a quite unusually open field for all 
sorts of speculations.” — “Buddhism.” American Lectures on the 
History of Religions (1896', p. 26. Again: ‘‘ But Buddhism 
\s essentially an Indian system. The Buddha himself was, 
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“ Rut it was not the metaphysical doctrines of 
Buddhism that influenced the masses of the people. 
What proved attractive was its etliical side. 1 lie 
Buddhist preachers discoursed on Dharma or right- 
eousness to the p(‘ople. Such discourses on Dharma 
without the introduction of any theistic idea liave 
their representatives in the Brahmanic literature. 
In many of the episod(‘S of the Mahablinrata es})e- 
cially in tlie /S'anti and AniKvasanika books we have 

throughout his career, a characteristic Indian 

he was the greatest and wisest and best of Hindus.” — 
p. 1 17. The same high authority puts it more tersely when 
he says’: This is partly, no doubt, because we tall them 

Buddhists, and imagine them, therefore, to btlong to a se* 
paratc class, quite distinct from other Indians of that stock. 
The Buddhists were, as a matter of fact, chaiacteristically 
and distinctly Indian.” — “ Buddhist India,” p. i()5. C f. 

Buddhism, in fact, may be regarded as a reformed phase of 
Hindu religion and ethical activity. The Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina- 
ted by Ynj/zavalkya (in the .Vatapatha Bnihmay/a) and with 
it the practice of subsistence upon alms as Pravrjijaka or 
Bhikshu ; and a fruitful soil liad thereby been prepared for 
Buddhi-sm." Weber’s ‘‘ Hist. Sans. I jt." trans. 3rd Kd.(iSq2) 
p. 285, Again “ This teaching contains, in itself, absolutely 
nothing new ; on the contrary, it is essentially identical with 
the corresponding Brahminical doctrine ^ only the fashion 
in which Buddha proclaimed and disseminated it was seme- 
thing altogether novel and unwonted.” — ibid^ p. 289. 
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simply ethical discourses without any reference to 
God, of the nature of those we find in the Buddhist- 
ic works : and sometimes the verses in the Maha- 
bharata are the same as those occurring in the 
latter. Th(;rc appears to be at one time a period 
in which tin* thoughts of the Hindus were directed 
to the delineation of the right conduct in itself 
without any theistic learning. And Buddhism 
on its ethical scale represents that pha.se. Right 
conduct is the last of the four noble truths of E^ud- 
dhism.’’ 

“It was this [)hase of Buddhism that with the 
strenuous efforts of the missionaries and of the Em- 
])t‘ror .\.s()ka (mables it to achieve success among.st 
the masses of the peoph; ; and what was wanting 
on the theistic side was supplied by the perfection 
and marvellous powers attributed to the foundiT of 
the religion. W ithout this faith in the perfection 
or, what we should call the divine nature of Bud- 
dha, a mtwe ethical religion would probably not 
I'.ave succeeded. Buddhism was not a social re- 
volution as has been thought by some writers. It 
was a religion established and propagated by per- 
sons who had renounced the world and profe.ssed 
mot to care for it. From times of old there existed 
in the Indian community such persons who were 



•(Sil-v/khya system (»f philosophy. If India so 
readilv responded to the teachings of the 
nt;\v faith, it is not because she renounced 
Hinduism but becaust' she found that all that 
was highest and noblest in the latter was ab- 
sorbed in, the former. Th(“ great Teai'her who 
now arose gav(‘ only a new shap(“ and direction 
nnd a vigorous impetus to the germ of ideas 
already in existence and turn(*d them to 
■ capital account. A good deal of conlusion 
may be avoidt'd by bearing in mind this 
aspect of the question. Wlum spc'aking of 
Buddhist India one is apt to rush to the con- 
clusion that every vestige of Hinduism had 
(lisappc'ared off the fact* of the \ast ('ontment. 
As a matter of fact even during the /.('iiith 
of Buddhistic glory Brahminism was rearing 
its head and was proh'ssed by not a few 
among the cultured and intellectual classes 
and was ready to assert itsell whenevt‘r a 
favourable occasion arose. 

In the second century B. C., wt; find the 
Kabul valley, tht* Punjab and Malava ac- 



XI 


knowled^i^ing the sway of the Princes of 
the Turkish ract*.'' Weina Kadiphses, the 
sec'ond of the; Kushana Dynasty is spoken 
of as a devotee; of Mahevvara ; his coins 
bear the einbhnn of Nandin on the re- 
v('rse, which is accompanied by a human 
fiijjure which liolds a trideait in its riijht arm 
representing ,siva. f The last three Kusha- 
nas — Kanishka, Muvishka and Viisudeva — 
have; been noticed in the Riijatara///gi//i,J and 
the emblems een the reverse of their coins are 
figures e)f deities beerrowed fre)m the Greek, 
PeTsian and Drahminie'al pantheeen and of 
Buddha. Thus the Gods e)f all these four 
religieens shanal the^ ade>ratu>n e)f these Tur- 
kish Kings. But the figure' eef Buddha in the 

k La^^sen Indische Alterthumskunde,” Vol. ii, pp. 8li 13 
lul. 1S74. 

t /l)id,pp 808-Sii. 

:j: See ncKt payre. Regarding the reliabilily of the ac- 
count in the R.iialarawgini, Dr. Stein observes:— ‘‘ Kalha;/a’s 
account of the reign of these kings, who are sup- 
posed to have ruled simultaneously, is brief enough^ but 
undoubtedly preserves data of genuine historical tradition. 
It clearly describes them as princes of Turuska, /. c, Turkish 
nationality, as powerful sovereigns and as faithful patrons 
.of the Buddhist Church. On these points the statements of 
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sitting or meditative and the standing posture 
is to be found on the coins of Kanishka alone."' 

In the Buddhist ecclesiastical history Ka- 
nishka occupies a prominent place. It was in- 
his reign and under his patronage that the 
Third Council was held to settle the canon once 
again. The church wastk convulsed by inter- 
nal dissensions and schisms, resulting in its 
being split up into as many as i8 sects. 
“ The most significant trait of the Third Coun- 
cil is that it closed a period of old quarrels 
between the sects ; it did not prevent the rise 
of new aspirations. Mahiiyfinism, which in an 
incipient stage was already existing erelong, 
boldlv raised its head.”! 

the Chronicle are fully supported by the evidence of our 
most authentic records. The continued exi.stence of the three' 
places,Kanishkapura,Hushkapura, and Jushkapura, which are 
described as foundations of these kings and which still sur- 
vive to the present day is likely to have assisted in preserv- 
ing a recollection of their founders.” 

Percy Gardner : “ Coins of Greek and Scythic kings ” 
pp. 129 ff. 

Cunningham ; “Num. Chr.” 1892, pp. 63 ff. 

t Kern: Manual of Ind. Bud, (Grundissd. Indo.-Arischeui 
Phil.) p. 122. 



xm 


Hinduism was now very much alive. After 
rthe Third Council the distinction between the 
Hi'nayanists and the Mahaynnists became 
more and more accentuated. The apostles 
■of the latter development became convinced 
that in order to draw into their folds, the bulk 
of the people some sort of compromise was 
necessarv, that orthodox Buddhism in all its 
rigidity must be given up. In other words, 
the neo-Buddhisin which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminism and thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few. To quote the eloquent 
words of the historian of “ Rationalism in 
Europe”: — 

“ There arise from time to time men who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the moral standard of 
.a later age, cast abroad conceptions of disinterested 
virtue, of philanthropy, or of self-denial that seem 
to bear no relation to the spirit of their time, in- 
culcate duties and suggest motives of action that 
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appear to most men altoo^etlu-r eliimcrieal. Yet 
the magnetism of their perfec tion tells powerfully 
upon their contemporaries. An enthusiasm is 
kindleci, a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet Jhe full effects of such a movement are 
but transient. The first enthusiasm dies away, 
surrounding circumstances resume tludr ascendency, 
the pure faith is materialised, encrusted with con- 
ceptions that are alien to its nature, dislocated, and 
distorted till its first features have almost disap- 
peared. The moral teaching being unsuited to the 
time becomes inoperative until its appropriate • 
civilisation has dawned, or at most it faintly and 
imperfectly filters througli an accumulation of dog- 
mas, and thus accelerates in some measure the arrival . 
of the condition it requires.” \’ol. i, p. 305, Ed. 1900. 

The same historian in explaining the rapid 
spread of Christianity in Europe observes in 
another place : — “ It triumphed not so much 
by superseding rival faiths as by absorbing 
and transforming them. Old .systiuns, old 
rites, old images were grafted into the new 
belief, retaining much of their ancient charac- 
ter, but assuming new names and a new 
complexion.” 
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Among the bold spirits who took a leading 
part in this renovation the name of Nagarjuna 
stands conspicuous. The Mj'idhyamika sys- 
tem, with its axiom — stirvnm — a form 

of Pyrrhonism pushed to its extreme limits, 
which is an essential part of 

Nng;n*jiina : a lead- , , * 

ing representative of Mahiivamsm IS generally as- 

Mahtlyj'misni. -i i' i • i t> i 

cnbecl l(» him. INorthtTn .bud- 
dhistic literature is replete with the marvel.^ and 
miracles performed by him, and tradition has 
invt‘sted him with superhuman powers. Hiou- 
en ’Thsang calls him tilong with Deva, Aiva- 
nhosha and Kumaralabdha, “ as the four suns 
which illumint' the world.”* As early as A.D. 
401-409 we find a life of Nagarjuna Bodhi- 
sattva translated into Chinese'. + Taranatha has 
committed to writing all the floating mass of 
legends connected with this venerable name, 
but as the Tibetan monk wrote so late as the 
beginning of the 17th century A.D., and as 
nothing was too astounding for his pious credu- 
lity, we have hc're only nuclei of facts round 

* Julien’s texts, \’oI. ii, p. 214. 

f Bun. Nanjio's Catalogue, Ap. i, No. 3. 
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which have gathered accretions of vast propor- 
tions, It is now almost a hopeless task to sepa- 
rate the grain from the chaff. Nevertheless we 
can glean certain historical data from all that 
have been handed down. I^efori? procee.'ding 
lurther we think it proper to treat the reader 
to a specimen of the materials with which one* 
has to deal. We cull the followiiiij bits from 
the “ Life and Legends of Nfigarjuna" 
gathered chiefly fr(.)m Tibetan rtrords includ- 
ing Taraiiiitha's “ Historv of Buddhism.’’ 


“ A rich Brahmin of the’Vidarbha country to 
whom no .son had been born for many years, once 
saw in a vision, that if he gave alms to, and enter- 
tained one hundred Brahmins, he could get a son. 
Accordingly he made offerings and prayers to the 
God and entertained one hundred Brahmins. After 
ten months his wife gave birth to a son. The rich 
man invited learned astrologers to predict the 
fortunes of his child ; but they found that it could 
not live more than a week. In all other respects 

the child was calculated to be fortunate 

The astrologers assured them (his parents) that if 
they entertained one hundred Bhikshus, it would 
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iive seven years, beyond which its life could not 
be prolonged by any means whatever. When the 
seventh year was about to expire the parents were 
overwhelmed with grief. To avoid the painful 
sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in 
•company with a few retainers. 

“ As the boy (Nagarjuna) was passing his mourn- 
ful days, one day the Mahabodhisattva Avalokite- 
■vwara Khasarpa/za visited him in disguise and 
advised him to go to the great monastery of Nalen- 
(Ira in Magadha as the surest means of escaping 
from the hands of death. He accordingly repaired 
to that famous Vihara and arriving at the gate re- 
cited some gathas. During that time the great 
sage Sri Saraha Hhadra was the high priest of 

Nfilendra, who ordained Nagarjuna a 

Bhikshu of the \'ihara. * * * » During the 

latter part of his office the country was visited by 
a famine in consequence of which the monks fell 
into great distress. The Manager became very 
thoughtful about the terrible effects of the natural 
calamity. Distress and scarcity compelled the 
congregation more keenly to feel the necessity of 
money. 'I'he monks now determined to devise 
some means of acquiring treasures for the support 
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of the famished congregation, and NSgarjuna 
accordingly started on an expedition to visit an 
island in the great ocean where lived a great saint 
well versed in the art of alchemy. As the sea 
could not be crossed by any earthly means, he, by 
dint of his divine learning, got two leaves of an 
enchanted tree, by means of which he crossed tlu- 
ocean and miraculously visited the island and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his- 
abode deemed inaccessible to mortal beings. 'I'he 
sage earnestly inquired how he succeeded in 
achieving this wonder. Nagarjuna replied resped- 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also 
showed him one of the enchanted leaves, conceal- 
ing the other in his mendicant’s platter. He 
begged him to teach him the art of turning metals 
into gold. The sage consented to the proposal, 
but not liking to let the wonderful art be known in 
Jambudvipa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf. To effect thi.s,he said that he could not teach' 
the art of alchemy unless Nfigarjuna consented 
to part with the leaf. Nagarjuna consented, and 
was taught the art. When it was fully mastered. 
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he flew towards the Indian Continent by the help 
of the remaining leaf. Returning to Nalendra, by 
means of his easily acquired wealth he supported 
the whole body of monks. By his religious 
practices he obtained Siddlii (perfection). He 
refuted the -theories of 5'a;«karuchnryS * and im- 
parted religious instruction to the monks of 
Nulendra. 

“ Nfigarjuna returned to his country after a visit to 
Uttarakuru and erected many chaityas and temples, 
composed many works on science, medicine, astro- 
nomy and alchemy. After the death of Saraha 
Rhadra, the oHice of high priest fell upon Nagar- 
juna, which he managed with great ability and 
indefatigable zeal- He matured the Madhyamika 
philosophy which was only conceived by his illus- 
trious teacher Saraha.” 

“ Nagarjuna is said to have been a great friend 
of king De-Chye (.{fawkara) of S. India, whom he 
converted to Buddhism.’*t 


si! An instance of glaring anachronism. .Vawkara flourished 
in the Sth — 9th century A. D. See below, foot-note to p. xxii. 

t S. C. Diis: Journ, As. Soc. li, Pt. i, pp, 115 — 120. 
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One thing seems to be clear from the 
above, namely, that Nagarjuna was born and 
brought up in the Brahminical faith but was 
afterwards converted to Buddhism and was 
celebrated as an alchemist. 

Turam'tha, it is true, complet(!d his History 
in 1608 A. D., * but he derived his materials 
from Tibetan sources and the analysis of 
Dulva by Csoma goes to confirm this account. 
We have already made u.se of the record left 
us by Hiouen ’Thsang. t It is thus clear 
that* all the testimonies concur in ascert- 
ing Nagarjuna not only as tht; originator of 
the Madhyamika philosophy but also as an 
adept in magic, conjuration 

Nagiirjuna as an i 1 1 i 1 

adept in magic and alchemy, and that c^ven 

and alchemy. , , , 

so early as the yth century 

A. D. The exact time during which he 
flourished is a matter of controversy. He is 
generally regarded as a contemporary of 

•<< Schiefner : Gesch. d. Bud. Pref. vi. 

•j- Vide Vtl. i, Intro, xciii. 



XXI 


Kanishka. One cannot go far wrong in 
assigning am/ 150 A. D. as the date of 
his succeeding to the Patriarchate.*'* 


According to Lassen NagHrjuna lived about A. D. 23 
during the reign of Kanishka. The Rajatara;;/gi;/i says : 
‘‘ Then there were in this land three kings called Hushka, 
Jushka and Kanishka, who built three towns named after 

them (Hushkapiira. Jushkapura and Kanishkapura), 

During the powerful reign of these [kings] the land of 
Ka.s'mfr was. to a great extent, in the possession of the 
Buddhas. At that time 150 years had passed in this terres* 


trial world since the blessed .Sakya Si7«ha (Buddha) had 

obtained complete beatitude (Nirva//a) And a Bodhi- 

sattva lived (then) in this country as the lord of the land, 
namely, the glorious Niigurjuna Stein’s trans. \'ol. I, 


pp. 30 — 31. As the tradition of the Northern Buddhists as 
recorded by Hiouen ’Thsang (S/->7/*k7, i. pp. 99» 

Tibetan Dulva (Csoma, As. Res. XX, pp. 92, 297) as also 
Schicfner tTar. (lesch. d. Bud. p. 3<’i) concur in placing the 
commencement of Kanishka’s rule 400 years after Buddha’s 
Nirva;/a, the date assigned here to Nagnrjuna is rather 
curious. Lassen sums up his conclusion on this knotty point 
in these words “ Wegen der grossen Anzahl seiner 
IVlrinzcn mus dem Kanishka eine ziemlich lange Regierung 
Zugeschrieben warden ; ich glaube daher annehmen zu durfen, 
das er etwa bis 40 nach Chr. G. regicrt habe.” Fleet main- 
tains B. C. 57. V. Smith r. 120 A. D. While Messrs. 
HhiiWarkar t\ 278 A. D. (Journ, Bombay Br. Roy. As. Soc. 
Vol. XX, No. Ivi, pp. 269 — 396) as the date of Kanishka.. 
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An important document has been preserved 
for us in its Tibetan and Chinese versions, 
which seems to have an historical basis. It 
is in the shape of a “ Friendly Epistle of 
Nagarjuna to king Udyana.” 
The original in Sanskrit, en- 
friend of king titled Suhnllekhii , has not yet 
been recovered and probably 
been lost. Udyana in the Tibetan subscrip- 
tion is Bdye-Spyod=Sadvahana.t This Sad- 
vahana is a prominent figure in the history of 
S. India. In ancient Sanskrit literature he is 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 
associated with this name. J 

•k Vide Wenzel : Journ. Pali Text boc. (i8S6), p. i. 

Y S, C. Das (I. c.) says : Nagarjuna is said to have been 

a great friend of king De-Chye (/. <?. Sawkara) of S. India, 
whom he converted to Buddhism.” Now De-Chye=Bdye- 
byed according to modern pronounciation. Das is evidenti}* 
in error in rendering De-Chye as i’awkara (Wenzel). 

;|: C/.— Kamasutra of Vatsyayana. 

[w»r] I Referring to a “ new ” 
MS. of Harshacharita in his possession Hall remarks*— for 
.Saliviihana I there find i’atavahana”— Intro. to“Vasavadatta,” 
p. 54 , This by implication would suggest that the other 
MS. had the reading .S’alivahana. 
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Now “ the AndhrabhMyas or .Satavtlhanas 
ruled over the Deccan from B. C. 73 to about 
A. D. 218, i.e. for about 3 centuries, 

" The period during which they ruled over 
Mahiinish/ra must have been a prosperous one 
in the history of the country. Hence sev'eral 
traditions with regard to different kings have 
bet'll preserved. But that ^iilivahana or 
'^itavahana was a family name must have 
bt'en forgotten and different princes of the 
dynasty have been confounded and identified. 
Thus Hemachandra in his Desikosha gives 
‘Salivahana, <Salana, Hala and Kuntala as the 
names of out' individual.” * 

I he So-to-p o-ho (tf the Chinese version of 
the hriendly Kpistle ” has been identified 
with out' of the 5atavahanas or Andhra 
kings, possibly Yajna-'Vrf-<Satakar//i, who 
seems to have reigned about 172 — 202 A. D. 

1 here is, therefore, nothing improbable in this 
particular, ‘atavahana being a contemporary 
of Niigarjuna. In the alchemical Tantra, 
” Rasaratnakara,” ascribed to Naga'rjuna. 

* Bh.u/rf«rkar’s “ Karly History of the Dcccan”— p, 3<>. 
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there is a dialogue between this sage and 
<SMliviihana (p. 6). We shall revert to this 
subject later on. 

Numerous works have been fathered oi> 
Niigarjuna and it is an open question if 
any of them be genuine.* As is well 
known Vyasa or more properly named Ve- 
davyasa has been taken to be the com- 
piler of not only the four Vedas but also 
of all the Pura;/as put together. Piety and 
credulity go hand in hand and art' seldonv 
troubled with questions of anachronism. 
Plato, Democritus and Geber have been 
held responsible for writings which ap- 

. peart'd several centuries later. 

Nagiirjuna as a 

comprehensive Names, Venerable and illus- 

name ot the acti# 

vity of Mahaya- triOUS, have often preSS(‘(l 

nism. . . II- 

into servMoe to loncl weiijht 
and dignity to productions which otherwise 
would not have commanded a respt'ctful hear- 
ing. On the whole we an; inclined to agrt'c 

In Bunyin Nanjio’s Catalogue of llie Bud. Tripi/aka there 
is a list of 24 works ascribed to Nagarjima. The Suhnlleklia- 
was translated into Chinese in 434 A. D. App. pt. I, p. 368. 
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with Kern when he says, “ The figure of 
Nagarjiina, so prominent in the history of the 
rise of Mahayanism, shows a double charac- 
ter. It is, on the one side, the name of an in- 
fluential person, the first eminent leader of a 
school imbued with Hinduism and the m(‘- 
thods of Indian scholastic philosophy. On 
the other hand, Nagarjuna is simply a compre- 
hensive name of the activity of Mahayanism 
in tht; first phase of its onward course.”* 

In Vol, I of this work (Intro, xciii), we quoted Albt*runi 
as to the date of Njig-arjuna. This cultured Arab, ordinarily 
a very trustworthy guide, derived his information from the 
Brahmins of that part of India from which every vestige of 
Buddhism had disappeared in the i ith century and he was 
evidently misled on this point as the traditions relating to 
Nagiirjuna had at that distance of time become very vague. 
This will be clearly seen from what Prof. Sachau says in the 
preface to the Arabic edition of AlbfTuni. 

Its civilization was then essentially Brahminical as it had 
cf)me to be in a protracted struggle with Buddhism. All»p- 
rum' does not know Indian Buddhism from personal experi- 
ence. though it had not yet entirely withdrawn from India 
and in some part was still a political power, (p. v.) 

The valley of the Kabul river and the Punjab are all that 
Alberunf has seen of India, (p. xiii.) 

The high schools of Hindu science and learning, Kasmir 
and Benares, were in Alb^runf's time unapproachable for 
Muslems, (p, xiv.) ” 
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From the time of Nfigarjuna onwards Ma- 
. hayanism began to be tinged 

Asa/;/ga. ^ 

more and more with Brahmi- 
nieal bias. A notable and decided step in 
this direction was taken by Asawga, a monk 
•of Giindhara, who composed the Vogachara- 
ibhiimi^astra, in which by assimilating the 
<loctrines of Patanjali he paved the w'ay for 
the growth of the Tantras. Ht‘ seems to 
have lived about 400 A. D.# \’asubandhu. 
Asa/z/ga’s younger brother, was another zea- 

'Fakakasu : Journ. Roy. As. Soc. Jan. 1905. 

A life of X'asubandhu was translated into Chinese by 
ParaiTijirtha. A. D. 557-569. — Hun. Nunj. C’ata. p. .'^71. 
•( 'soma Korosi following the Tibetan Chronology says : — I 
know that Arya Asa/y/ga lived in the sixth or seventh century 
.alter Jesus C'hrist.’' As. Res. XX, p 51.^, I'his date has 
■been accepted by Lassen {huL Alt, ii. p. 460) as also by 
R. Davids {Bitddhisvi, p. 207). But this chronology has 
now become untenable. The date of Asay//ga and his 
brother Vasubandhu should be put back b}* about two cen- 
turies, as some of their works were translated into Chinese 
in the beginning of the fifth century and perhaps earlier. 
(ILin. Nanj. (.'ata. .\pp. i p. 371). It must have taken a 
‘Century or two to have their works sufficiently recognised 
in India before they would deserve a pla<'e in the Chinese 
Trlpi^aka. 
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lous adhcTcnt of this school and is said to 
liave been a teacher in the college attached 
to the monastery of Niilendra — the “ Oxford 
of Indian Buddhism.’’ From Tibetan sources 
\vt* learn that the celebrated logician Dignaga 
was a disciple of Vasubandhu, a contempo- 
rary of Lha-tho-ri, king of Tibet, who lived 
up to 37 1 A. D. ♦ 

Mahayanism now began to adapt itself to 
its environments. The ab- 
Cradujii ami mi- sorptioii of the Yoga idcas 

perceptible fusion * ^ 

of Mahiiyunisni made the transition into the 

With .Saivaism. 

Tantric cult easy and Nor- 

iht'rn Buddhism began to develop and ex- 
pand by entering into an alliance with *5ai- 
vaism. which favored the growth of Buddhist 
'I'antras. The origin and development of this 
class of literature havi* been the subject of 
a masterly exposition by Burnouf. The Ma- 
hayanists not only set up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in . the 5'ivaite Tantras while 

* S. C. \ idyttl)hi'isha«a ; Journ. As. Soc., Vol i, (1905). 

p. 2.7. 
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the God 5'iva Is the fountain of all knowledge 
and sciences, in their Buddhist counterparts 
we have the celestial, metaphysical and poten- 
tial Buddhas * occupying the same position. 
The worship of the female energies (•S'akti) 
which plays such an important part in the 
Tantras was encouraged in the person of Tiini. 
The Hindu Gods and Goddesses were also 
objects of adoration, only they were assigned 
a subordinate position. Tht; question has 
often been asked : why did Buddhism seek 
alliance with <Saivaism in preference to the 
Vishwuvite cult ? The answer seems to li(‘ 
in the fact that it was precisely in those parts 
of India where the worship of ^'iva, especially 
in its Tantric form, had struck root that 
Mahiiyanism asserted its sway ; f and thus 
the apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaish;/avism gained an ascend- 
ancy in Bengal the tables seem to have been 
turned. A gradual and imperceptible fusion 


e. the Bodhisattvas. 

f Vide ante. p. xi, (under Wema kadiphses). 



XSIX 


took place between the rival creeds. Thus 
in the celebrated adoration in the opening 
lines of Gitagovinda we find Buddha freely 
acknowledged as an incarnation of Vishwu 
and extolled for his abhorrence of sacrificial 
rites. * 

From Fah-hian’s travels we gather that in 
the beginning of the 5th century A. D., the 
Mahiiviinisls were gaining the upper hand, 
though their rivals, the Hfnayanists, were 
still holding their own in several localities. 
Thus at Mathura and Pa/aliputra he found 
the members of both the sects living side by 
side and having monasteries of their own. 

It is scarcely correct to assert that Buddhism was exter- 
pated in the laud of its birth by cruel persecution. Cf, Vol. i. 
Intro. Ixvii. The Bengali poet Ramchandra Kavibharati, 
author of BamhUia Sataha, xhowgh a devoted Buddha, be- 
longed to the same class of thinkers as Jayadeva. Pandit 
S.P. .Vastri is inclined to place him in the latter end of the 13th 
century. — Journal of Buddhist Text Society, Vol. 1 , Pt. iii. 
So late as 1441 .\. D. MSS. of Buddhist works used to be 
copied from in Magadha. — Bendall's Camb, Cata. of Bud* 
Sans. MSS. (1883), Pref. iv. 
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From the fact, however, that the pious 
Chinese pilgrim repeats the Surawgama Siitra 
for his protection, we may conclude, since 
he is by no means a pronounced Mahuyanist, 
that the predisposing causes for the origin of 
the Tantras were already in existence. “ In 
this Sutra is contained the most complet<' 
list of Dharawfs (invocations) found in any 
Chinese compilation.* There are 426 distinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of the Siitra. 
Considering that Fah-hian in the early part 
of the 5th century regarded this book with 

reverence \W may reasonably 

assign it to a period not later than the end 
of the I St century. Now amongst the invo- 
cations we find distinct reference to Dhyiinf 
Buddha, Vairochana, Akshobhya, Amitabha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
early date.” 


^ Intro, to Beal’s “ Fah-hian.” (f.xxii). 
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These Dhara/as may be looked upon as 
the precursors of the Tantras 

DharaA/Js as the ^ . 

precursors of the and they fully support the 
views that when they were 
composed Buddhism had turned a new leaf. 
The repeating^ of certain magic' formulas 
along with the names of Buddha Amitabha, 
etc,, was to secure salvation, in other words, 
“instead f»f the old docfrine [of Karman ^ — 
as a man soweth, so he shall reap — a new 
and easier way of salvation is here preached,. 

as a man prayeth, so he shall be saved. 
It is what is known to us as salvation by 

faith rather than by works It 

would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Mahnyana, as meaning the Broad Way, in 
opposition to the Narrow Way, the . Hina- 
ynna.^' 

The new class of literature which now 
arose in f>rder to meet the demands of the 
Mahayanist revival is collectively known as 

* Max M«ller, Huddhist Mahnyana Si'tras. Intro, to larger 
Sukhavatf-Vyuha, i.\, S. B, K. Series, \’ol. xlix. 
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the Vaipulya Sutras or the Sutras of the 
developed school, of which 

Vaipulya Sutras. ^ 

tht? Dhiiranis are an integral 


part. It found expression in such works as 
the “ Saddharniapu//</anka,” “ Lalitavistara,” 
“ Tathiigataguhyaka,” “Prajhiiparaniitii,” etc., 
— all of which soon acquired almost canonical 
sanctity in the (‘stimation of the N. Buddhists. 
.Hurnouf has tried hard to differentiate 
between the simple Siitras as represented by 
the literature of the primitive orthodox Jlud- 
dhism and the expanded Siitras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.* This drawing of hard and fast 


* ‘‘ l.a presence des Bodhisattvas ou leiir absence interesse 
(lone le fonds meme des livres ou on la reiTiar(]uc, et il cst 
bien Evident que ce seul point trace nne ligne de demarcation 
profonde entre les Sutras ordinaires et les Sutras devcloppes. 
— JJurnouf, Intro, p, 112; ibid^ p. 120. Kd. 1844. Vide 
Max Muller’s remarks at the end of the Smaller Sukhtlvati*' 
Vyuha, p. 102, S. B, K. Scries^ Vul. xlix. 

Cj\ also'* Some Vaipulyas are, materially, much like the old 
Sutras, whole passages e,g. of I.alita-Vistara recur almost 
word for word in the Pali Scriptures/’ Kern (Ind. Bud., 
p. 5), This eminent Buddhist scholar also very appositely re* 
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lines has been found to be well nigh un- 
tenable. * 

By the second century A. D, we find the 
leading beliefs and ideas as crystallised in the 

Mahayana literature fully in vogue. Thus we 



marks elsewhere : ‘*The results arrived at by Burnouf may be 
right so far as Mahuvaipulya Sutra as a whole is concerned^ 
they cannot be applied to all the component parts of such a 
work. Not to go further than the Saddh. and the L. 
Vistara, it can hardly be questioned that these works contain 
parts of very different dates, and from various sources.* 
Kern — Intro, to Saddhar, pp. x-xi. Passages in L. V. are 
literally identical with those in MahiWagga. Again : — These 
few examples I have chosen will sufiRce to prove that the 
material of a Mahavaipulya Sutra is partly as old as that of 
any other sacred book of the Buddhists.’' — ibid, xiv. 

The truth seems to be that “ the historical relation be- 
tween the Hfnayana and the Mahayana schools of Buddhism 
is to me as great a puzzle as ever.” — Max Muller, Intro, to 
L. Sukh. Vyuha, ix. Even the very distinction between 
the N. and the S Buddhism has been taken strong ex- 
ception to by R. Davids, who says : — * There is not now 
and never has been, any unity either of opinion or of language 
in what is jailed northern, or in what is called southern 
Buddhism. There is a distinct disadvantage in continually 
suggesting a unity which has no existence in fact. In a 
word the current division of Buddhist literature into northern 
and southern is entirely unscientific, and misleading.” — Bud. 
India, p. 173. 

3 
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come across in the “ Buddhacharita ” of 
A^vaghosha, who is admitted on all hands 
to be a contemporary of Kanishka, such a 
passage as this : “ this, Sirs, is the Maha- 
yana, the instrument of the law of the per- 
fect Buddha, which is the establisher of the 
welfare of all beings, set forth by all the 
Buddhas.” * The “ Lotus of good Law ” 
was translated into Chinese at the close of 
the second century A. D. f 

Side by side with the growth of the scrip- 
tures another class of literature was called 

Buddhistic Tan- into being by the exigencies 
of the times — we mean the 
Tantras, the necessity for which has been 
hinted at in the first volume. J However 
esoteric may be the doctrines sought to be 
conveyed through the medium of these pro- 
ductions, it would be idle to deny that there 


* Cowell’s trans. p. 184. S. B. E. Series, Vol. xlix. 

t Edkin’s " Chinese Buddhism,” p. 89. There were several 
versions of this sacred hook,— Vide Kern’s Intro, p. xxiil- 
(S. B. E. Series). 

J Vol. i, Intro. Ixx. 
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is much in them which is calculated to pan- 
der to the baser instincts of frail humanity. 
At what particular time these Tantras ap- 
peared on the scene is yet a matter of con- 
jecture, but the views of Wilson which held 
the ground for more than 30 years have now 
been found to be erroneous. Evidence is 
now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not earlier. * If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Tantras, one need not be considered as 
rash in assigning an earlier age to the latter, t 


•ic Vide the palm -leaf MSS. discovered in the monastery of 
Horiu;^! in Japan and carried from Central India. One of 
these is in the handwriting of a famous Chinese priest, 
named Kanshin, who came to Japan in A. D. 753 - The 
MS, contains besides a Dhdrawi, five Tantras. “ Bud. Texts 
from Japan/' ed. by Max Muller. Vol. i, pt. i. Intro, 
pp. 6-8, U is fair to conclude that these Tantras existed in 
the land of their birth at least two centuries earlier, 
f Waddell says : — “ No one has yet realised the vast extent 
to which Mahayana and Tantric Buddhist remains cover 
India ; nor sufficiently realised the leading part played by the 
Mahayana in Indian Buddhism during its popular period,*' 
Journal of the Roy, As. Soc, (1894), 
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The Tantras found a congenial home in 
China. Amoghava^ra, a •S’ramawa of nor- 
thern India and a Brahmin by caste resided 
in the Celestial Empire for several years 
between 746 and 771 A. D., and under his in- 
fluence the Tantric doctrines dealing with 
talismanic forms and professions of superna- 
tural power first gained currency there. * 
Hence long before his time Tantras must have 
been popular in India. From the eighth to 
the eleventh century A. D. we are in posses- 
sion of authentic records as regards the pre- 
valence of Tantras in Northern 
India ; as it was about this 
period that several of these 
were gradually imported into Tibet by Indian 
Pandits, but they must have been composed 
much earlier, f 

=» Bun. Nanjio’s Cata. App. ii, p. 445. Amoghava^ra 
translated 77 works including Ush;nsha-chakrivarti-Tantra» 
Gariu/agarbha^a-tantra and Va^grakumara-tantra. 

Cf , — Also The existence of the Tantra ^Jastras may thus 
apparently be traced at least as far back as the 6th century 
A. D .” — Vide “ Annual Report,** As. Soc. Beng. 1906. 

fin the first half of the eighth century two eminent 
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Atisa gave a fresh impetus to Tantrism 
in the land of snow. From the analysis of 
Mdo by Csoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter- 
preters {lochavas) rendered into Tibetan the 
various Sanskrit Tantras. The faithful accu- 
racy with which these translations were made 
and their fidelity to the original enable us 
often to reproduce the Sanskrit Texts and 
thus we are in possession of valuable histori- 


Pandits of Bengal visited Tibet at the invitation of its king 
and formally introduced there Buddhism ; these Pandits 
were ^anti Rakshita, high priest of the monastery of 
Niilenda and his co adjutor Padma Sambhava, a native of 
Udyana, who took charge of the Tantric part of the Buddhist 
liturgy. They were followed by the sage Dipawkara-i'ri- 
jnana (Atisa), b. A, D. 980, d, 1053. He acquired proficiency 
in the three pi^akas of the four classes of the Hinayana 
^ravakas, in the Vai^eshika philosophy, in tl^e three pi^akas 
of the Mahayana doctrine, the metaphysics of the Midhya- 
mika and the Yogacharya schools and the four classes 
of the Tantras. At the request of king Na}'a Pala he 
accepted the post of high priest of the monastery of Vikra- 
mayila. — Vide S. C. Das, — Journal of the Buddhist Text Soc. 
Pt. i. 



xxxvm 


cal data.* Some of these Tantras deal with 
alchemy and their contents reveal to us the 
knowledge of chemical processes in India 
from about the 6th to the 8th century A. D. t 
Fortunately we are not dependent upon 
the Tibetan Tantras alone for gaining an in- 
„ ,, sight into this dark recess in 

Rasara^^nakara. ^ ^ 

the history of Hindu intellec- 
tual activity. In the course of our search 

Speaking of the Tibetan translation of A^vaghosha’s 
Buddha- Charita^ Cowell remarks; “The Tibetan version 
appears to be much closer to the original Sanskrit thr.n the 
Chinese; in fact from its verbal accuracy we can often repro- 
duce the exact words of the original, since Sanskrit words 
are always represented by the same I'ibetan equivalents, as 
for instance the prepositions prefixed to verbal roots.” — 1. c. 
Intro, p. X, Waddell is equally impressed with the “ pro- 
foundly accurate and scholarly nature of the Lamaist transla- 
tions of Sanskrit Buddhist books ; ” and he again observes : 

It is clear that the Tantric and Mah^ana features of 
Lamaism were imported en bloc from Indian Buddhism.” — 
Journal of the Royal As. Soc. for 1894, p. 15. 

f Analysis of the contents of the Mdo (Sutra) by Csoma 
de Korosi — Asiatic Researches, XX (1836), p. 583. “ A 
work on preparing quicksilver, the most powerful for subdu- 
ing every sickness and for improving the vigor of the body.” 
—"A work on turning base metals into gold.” We are 
thus reminded of the contents of the Rasiirwava and the 
Rasaratn&kara. Vide p. 2. 
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for MSS. of alchemical Tantras we have 
come upon a precious find, in the shape of 
a Buddhist Tantra, with Nagarjuna as its 
reputed author. Of alchemical Tantras we 
have had enough and to spare ; but there is 
great difficulty in assigning datps to them, 
as they one and all pretend to emanate from 
the mouth of the God 5’iva himself. We are 
only left to internal evidences — evidences 
based upon the gradual evolution of chemical 
processes, which we have not been slow to 
take advantage of. The MS. in question is 
a mere fragment, but it is calculated to 

Its historical ^‘^’Oke all the ^eal and en- 
importance. thusiasm of a Palaeontolo- 

gist — of an Owen or a Marsh — in his efforts 
to restore an animal and assign to it its pro- 
per place in the economy of the laws of 
evolution, when he luckily chances upon a 
fossil impression of its tooth or claws. From 
this point of view Rasaratnakara, for such 
is the name of our MS., is of uncommon 
interest. It is a Tantra of the Mahdya- 
nist school and as such its invocations are 



addressed to all the Buddhas ; * and in one 
place there is a pointed reference to Prajna- 
paramita f (perfection of wisdom) appearing 
before Nagarjuna in a dream and revealing 
to him chemical knowledge. J 

A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between ^alivahana and 
Nagarjuna, and Ratnaghosha and Ma;/^/avya.^ 
These last two names are held equally in 
veneration with Nagarjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises.1[ The bringing 
together of these four dramatis personce, 

* I Cf. The opening invocation in the 

Sukhavati Vyuha : | also 

’Tjfl in Arya Manjui'n'mt'ila 

Tantra. — Vide As. Res. xx, p. 512. 

— the invocation in Va^^rachchhedikit ; 

J Vide Sans. Texts, p, to, also Trans, p. 5. 

§ F/rfeSans. Texts, pp. 12-14, also Trans., pp. 6-8. 

*1 Cf. Vol. i, p. 77. 
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especially of the first two has a significance- 
of its own. We have already seen that refer- 
ences to Nagarjuna and his contemporary 
king 'Salivahana are only to be met with in 
ancient classical literature {vide ante xxii). 
It seems ' probable that Rasaratnakara was 
written at a time when the memory of these 
personages was still fragrant. Judging from- 
internal evidences also we come to the con- 
clusion that it is one of the earliest works 
extant on the subject. In our attempt at 
throwing light on the text of Rasar;/ava, we 
had to quote several parallel passages from 
it, * and from a careful perusal of both we are 

Also a typical opinion that the latter is 
production of the thc inspircr rather than the 

Mannynnist period 

of intellectual ac- Dorrower. Rasaratimkara, in 

tivitv. , 

short, seems to us to be a 
typical production representing the Mahaya- 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7th 
or 8th century A. D. as its latest date. 

> 1 * V ide Vol. i, Sans. Texts, pp. 7, 12, 13 and 18. 



xlii 


From the 5th to the i ith century A. D. the 
-colleges in connection with the monasteries of 
Pa/aliputra, Niilanda, Vikrama^ila, Udaw<j?a- 
pura, etc., were the great seats of learning as 
the temples attached to the pyramids in an- 
cient Egypt ; and alchemy was included in 
the curricula of studies. * 


The existence of a vast ancient Tantrie 
A r Ai literature with alchemy as a 

Antiquity of Al- 

chemical Tantras. component part has now been 
placed beyond doubt, thanks to the searching 
examination of the Mahanija’s collection of 
valuable MSS. of Nepal by the eminent 
scholars Bendall, H. P. -Siistri and S. L^vi. 
Of surpassing interest is the discovery of a 
Tantra belonging to the extinct school Kub- 
jikamata, written in Gupta character and 
copied about the sixth century A. D. This 


jjc Cf. “ By the side of the tower of king A^oka is built a 
Sawghavasa, belonging to the great vehicle, very imposing 
and elegant. There is also a temple belonging to the little 

vehicle In the college attached to the temple one may 

see eminent 5'ramawas from every quarter of the globe.^^ — 
Beal’s Fah-hian/’ ed, 18C9, p. 105. 
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school, though itself very ancient, presup- 
poses the existence of other schools and 
we have distinct mention of the Maha- 
yana. * We now learn that the gradual 
fusion and amalgamation of ‘S'ivaite and Bud- 
dhist Tantras had begun even anterior to the 
sixth century. The Kubjika-tantra was evi- 
dently composed outside India proper, pro- 
bably in Nepal. The Goddess Parvati en- 
courages her consort to proceed to the conti- 
nent for the spread of the tenets propounded 
by it. + In one place we come across a 
passage J in which 5‘iva himself speaks of 
parada (mercury) as his generative prin- 

* Catalogue of Palm-leaf and selected paper MSti. belong- 
ing to the Durbiir Library, Nepal, by H. P. 5 ’fctrf (1905). 
Ixxviii, et. seq. 

g ’remi’sf II 

t a 1 

tTpc^ gg' gfttg; gjfeg irhu; n * » • 
wltsag gggii gigiig! g?r% gf% 1 

w. ggii trsr^fggsurgmn n 

For the passages cited here we are indebted to the indus- 
try and courtesy of Pandit H. P. i'dstrf, who has wended his 
■way through the bulky MS. 
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ciple and eulogises its efficacy when it has 
been killed six times. * We also find 
allusions to the transmutation of copper 
into gold with the aid of mercury. In short, 
we have ample references to alchemical 
processes described in the very technical 
terms in which Rasar;?ava, Rasaratnakara 
and other typical works of the Tantric 
period abound, t 

It is now only necessary to wind up this 
chapter with an extract from 

Alchemy an in- 

tegrai part of Ma- the work of an eminent Bud- 

hayanist activity. 

dhologist With this reserva- 
tion that the growing influence of Tantrism 
began as we have seen long before the 8th 
century. 

“ The decline of Buddhism in India from the 
8th century downwards nearly coincides with the 

Even at the present day mercury^ which has been killed 
six times in succession, each time with an equal weight of 
sulphur is reputed to be one of the most 

potent of remedies. 

t g* ^ I 

^ II 

For the meaning of the word (Vedha) see this Vol.. 
p. liy footnote^ also Vol. i, p. 120. 
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■growing influence of Tantrism and sorcery, which 
stand to each other in the relation of theory to 
practice. The development of Tantrism is a 
feature that Buddhism and Hinduism in their later 
iphases have in common. The object of Hindu 
Tantrism is the acquisition of wealth, mundane 
•enjoyments, rewards for moral actions, deliver- 
ance, by worshipping Durga, the 5’akti of <Siva — 
Prajna in the terminology of the Mahayana — 
through means of spells, muttered prayers, Sama- 
dhi, offerings, etc. Similarly the Buddhist Tan- 
Iras purpose to teach the adepts how by a super- 
natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul- 
nerability. invisibility, alchemy ; or of a more spiri- 
tual character as the power of evoking a Buddha 
or a Bodhisattva to solve a doubt, or the power 
of achieving in this life the union with some 
divinity. There is an unmistakable affinity be- 
.tween Tantrism on one side, and the system of 
Yoga and Kamma///mna on the other. Tantrism 
is, so to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
■partly more childish partly more revolting. 

“ Taranatha informs us that Tantrism existed and 
was transmitted in an occult manner in -the period 
between Asaaga and Dharmakirti, but that' after 
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Dliarmakirti’s times the Anuttarayoga became 
more and more general and influential. Substan- 
tially his statement is certainly right. He adds 
that during the reign of the Pala dynasty, there 
were many masters of magic, Mantra-Vajnlcharyiis, 
who, being posses.sed of various Siddhis, performed 
the most prodigious feats, 

“ Tne kings of the Pala dynasty, whose sway over 
Gau</a and the adjacent regions lasted from about 
A, D. 800 to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
ma.tlla was a renowned centre of Tantrist learning. 

The Sena kings, who followed the Palas in the 
dominion over Eastern India, though belonging to 
a Hindu persuasion, were not hostile to the Faith. 
Still Buddhism declined during their reign and 
,inore so after the invasion of the country by the 
Muhammedans in A. D. 1200. The monasteries 
of Udawr/apura and Vikramasila were destroyed j, 
the monks were killed or fled to other countries. 
The learned 5 akyjri went to Orissa, and after- 
wards to Tibet ; Ratnarakshita to Nepjil ; Bud- 
dhamitra and others sought a refuge in S. India, 
whilst Sahgama-6'rijnana with several of his fol- 
lowers betook themselves to Burma, Camboja,. 
etc. And thus the Law of Buddha became ex- 
tinct in Magadha. 
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“ Many emigrants from Magadha rejoined their 
brethren in the South and founded colleges on a 
modest scale in Vijayanagara, Kalinga, and Kon- 
kan. The comparatively satisfactory condition of 
Buddhism in Dekkhan about that time is attested by 
the rich donations to the monastery at Dambal.” * 

It will be noted that the monks* of the 
monasteries of Udawfl^apura and Vikrama^ila 
on their dispersion carried with them their 
learning and arts in the same manner of the 

Spread of ai- Byzantine Greeks on their 
expulsion from Constantinople 
bore with them their intellectual treasuries to 
the Italian cities. In the kingdom of the 
Deccan and in Tibet the Buddhist refugees 
found hospitable asylums, t just as the Greek 
Philosophers did in the Florentine Republic* 
under the Medicii. 

Some eminent orientalists, whose opinions 
naturally carry weight, have hitherto taken 

* Kern— Manual of Ind. Bud., pp. 133 — 134. 

t Cf . — The Deccan, which from the eleventh century was 
the refuge and centre of literary activity generally. In 
Hindustan it had been substantially arrested by the inroads 
and ravages of the Muhammadans.”— Weber. Hist. Ind.. 
lit. p. 283. 
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for granted that the knowledge of chemistry 
such as we find reflected in the Tantras 
quoted by Madhava in Rase^varadar^ana * 
was derived by intercourse with the Arabs, f 

Vol, i, Intro. Ixxviii, et seq. 

‘ f E.g, Barth ; ‘'In regard to alchemy, anyhow in which the 
Sittars are y-ealous adepts, they were disciples of the Arabians, 
although other ^S'ivaites had preceded them in the pursuit of the 
, philosopher’s stone. Already, in his exposition of the different 
doctrines of the 5 aivas, Sayana thought he ought to dedicate 
a special chapter to the Rasesvara-darsnna or system of 
mercury,” a strange amalgamation of Vedantism and al- 
chemy. The object contemplated in this system is the trans* 
mutation of the body into an incorruptible substance by 
means of rasapdna i.e,^ the absorption into it of elixirs com- 
pounded principally of mer cury and mica, that is to say, of 
the very essential qualities of ^iva and Gauri, with whom 
the subject of the operation is thus at length identified. Thi.s 
species of transubsiantiation constitutes the or 
H^te of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formulae of the Vedanta are here only a sort 
of jargon, under which there lies hid a radically impious 
doctrine ; and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather consider- 
able literature, there is an infusion of Mohammedan ideas. 

The Arabs of the Khalifat had arrived on 

these shores in the character of travellers or merchants, and 
had established commercial relations and intercourse with 
these parts long before the Afghans, Turks, or Mongols, 
their coreligionists, came as conquerors.'' — ‘‘ Religions of 
India,’* ed. 1891, pp. 210-211. 
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The attentive reader who has followed us 

In Tibet and tne ^11 along could not have failed 
Deccan. j^Qtice that it was in the 

Universities of NSlenda, Udaw^/apura and 
Vikrama^Oa, in Central India and Magadha, 
precisely the regions which were cut ,off from 
communication with the external world, that 
Tantric mysticism with alchemy as an integral 
part was culiivated and from thence spread 
to Bhot (Tibet) and the regions lying to 
the south-east of it, * and South India, t 


See under colophons to Rasah r/daya and Rasasara 
respectively. 

f The last rallying point of Hindu learning and sciences 
was the kingdom of Vijayanagara, which was in the heyday 
of its glory under Bukka I (A. D. 1354-1371) with Madhava 
as his prime Minister. Wilson says : — “ The history of 
Vijayanagara is a subject of considerable interest in the 
annals of India, as the last barrier that was opposed t(> 
Muhammedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a very modern 
period.”— Res, Vol. xx (1830), p, i. See also Sewell's 
“A Forgotten Empire.” — (Vijayanagara). 
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Having thus far prepared the ground for 
believing that alchemy along with other cog- 
nate branches of learning was the outcome 
of Indian Intellectual activity, we shall now 
proceed to follow it up with its further deve- 

Further cuitiva- lopmcnt. At the outsct it is, 
tion of alchemy, howcver, ncccssary to remem- 
ber that on the decline of Buddhism the 
vigorous impetus which its followers gave to 
literature and science was not lost to India. 
Nay, during and after the revival of Brahmin- 
ism I'nder the Gupta dynasty and its succt^s- 
sions we have some mighty intellectual giants 
whose productions will continue to shed lustn; 
as long as the Hindu nation exists. Kalidasa 
and Bhavabhilti, Brahma (lupta and Arya- 
bha/^a, SaTwkara and Ramanuja are names 
which may be regarded as the heritage not 
of India alone but of the entire civilized world. 
At the time of the Brahminic revival Bud- 
dhist works of acknowledged merit far from 
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being cast aside were held in veneration. 
Amarasiw/ha in his Lexicon and Vagbha/a in 
his Ash/a?;/gah^idaya * as also the psuedo- 
Vagbha/a * commence with an invocation to 
Buddha, which has never shocked the toler- 
ant spirit of the Hindu. Charaka and Su^ru- 
ta also bear distinct impress of Buddhist 
retouching. The Buddhist Tantras became 
likewise a part and parcel of Hindu religio- 
philosophical literature, t the subject-matter 
Buddhist alche- <->f the former was incorporat- 

mical Tantras ab- i • . i jv 

sorbed into Hindu t'd mto the latter, the names 

lantras. -para, Prajnapiiramita and 

Buddha being simply changed into those of 
Piirvati and <Siva. In Rasaratnakara itself 
we have* distinct indications that it is an ad- 
mixture of both. 


^ Vol. i p. 76. 

\ Speaking of a typical Buddhist production belonging 
to this category Burnouf observes : “ Ce morceau est ex- 

clusivement sp^culatif, et il nou.s offre une nouvelle preuve de 
Talliance intime que le systemc des Tantras a contractee avec 
la philosophie buddhique la plus clev^e.” (L c. p. 543 cd. 

1844)* 
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It should thus be understood that the 
works under review in this chapter are based 
upon their Buddhist counterparts ; in short, 
there is no disposition to ignore the debt of 
obligation the authors are under to Nagar- 
juna, Ra^naghosha, Ma«</avya and others. 

In the introduction to the first volume we 
stated : “ It is to be regretted that of the seve- 
ral works quoted by Madhava [ on the science 

„ , . . of mercury 1 Rasar//ava alone 

Rasah^^zdaya. ^ 

seems to have survived to our 
days ” (1. c. Ixxxiii). Since then w'e have 
been fortunate enough to procure as many 
as three transcripts of MSS. of Rasah^daya 
by Govindabhagavat from different quarters. 
As Madhava speaks of this author in terms 
of the deepest reverence and regards him as 
“ ancient,” * we think we should not err on the 
wrong side if w'e place the author some three 
centuries before his time. If our surmise be 

■s Cf. Vol. i, Intro. Ixxx. 

The qualifying epithet is only applied to venerable 

/?tshis of old. 
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correct, he should have lived about the eleventh 
century A. D. The only personal allusion 
which the author has condescended to offer 
for the edification of posterity is that he 
wrote his book at the request of the king of the 
Kirataland, i.e., the region adjoining modern 
Bhutan. Portions of this remarkable treatise 
after a careful collation of three MSS. have 
been reproduced in the proper place. The 
worm-eaten fragmentary MS. procured from 
Benares is 386 years old. Internal evidence 
equally goes to establish the antiquity of this 
work. The author was evidently a Buddhist 
as we learn from the colophon to the Benares 
MS. {vide trans. p. 12). It Is, however, 
not to be found either in the India office or 
the Nepal MS. This important omission 
is easily accounted for. It is the reluctance 
of the latter day Hindus to acknowledge their 
obligations to a Buddhist author. 

Rasar«ava which has been noticed at length 
in the first volume and to which was assigned 
the ijjth century A. D., as also Rasaratna- 
samuchchaya, (13th to 14th century), need 
not further arrest our attention. 
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The presentation of the various treatises of 
the Tantric and iatro-chemical periods under 
discussion in their exact chronological se- 
quence is not an easy task ; in the absence of 
more definite information, we are afraid, we 
shall now and then have to hazard a con- 
jecture. 

The introductory lines of Books viii and 
ix of Rasaratnasamuchchaya, in which 
Somadeva is mentioned as the author of thii 
descriptive part, led us to suspect that they 
are merely reproductions from “ a standard 
work on the subject by Somadeva, no longer 
extant.”* Our surmise has proved to be 

RasendrachCw/i'i- partially correct. We ha\e 
at last been able to recover 
the supposed lost work. A transcript of a 
MS. of RasendrachiWiima;n by Somadeva, 
preserved in the Library of the Deccan 
College, Poona, reveals to us the fact that 
practically all the important portions of this 
book have been woven into the text of 
Rasaratnasamuchchaya ; and this gives us 


* Vol. 1, p. ii8. 
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an additional opportunity of collating many 
doubtful passages in both. But the present 
work itself does not lay claim to originality. 
It makes a candid admission that it culls all 
its materials from pre-existing chemical 
treatises.* It further puts forward the alche- 
mist Nandi as the inventor of the process of 
sublimation and of the Kosh//fi apparatus 
(Vol. i, pp. 69 and 89).t Nagarjuna, Da«^/^, 
Sambhu and the sage Brahmajyoti are also 
spoken of as sources of his inspiration. We 
get very little inkling into the personal his- 
tory of Somadeva, except that he was the 
ruler of a city named Karavalabhairava. The 
fact that R. R. S. lays Rasendrachii</iima/n 
so amply under contribution would suggest 
that the latter had become somewhat rare 
or that its contents had been well nigh for- 
gotten .vhen the former was compiled. Its 
date may therefore be put down between the 
1 2th and 1 3th centuries A. D. 

11 
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Another important work of this period is 
Rasapraka^a-sudhakara by Yasodhara. The 
author of R. R, S. in the opening lines 
mentions the names of 27 alchemists to whom 
he is beholden, among which occurs that of 
Yasodhana. We have little doubt the correct 
RasaprakiWsu. wading is Yasodhara. We 

dhttkara. jg 

little original matter in R. R. S., it being 
made up of citations from Rasar«ava and 
the works of Somadeva and Yasodhara. We 
should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon R. R. S. for “ its methodical and scien- 
tific arrangements of the subject-matter, 
which would do credit to any modern work.”* 
Its author has never laid claims to originality, 
but on the contrary has freely acknowledged 
the sources he drew upon. The student of 
Hindu chemistry, however, like a weary but 
devout pilgrim, must wind his way through 
intricate and thorny paths and feel ineffable 
joy at being able to approach the original 


❖ Vol, i, Intro, Ixxxvi, 
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fountain undefiled. It now transpires that 
the credit for the accurate observations on the 
metallurgy of zinc (Vol, i, pp. 88 & 156) really 
belongs to Yasodhara. While the author 
of R. R. S. always scrupulously admits that 
his work is a mere compilation, Yasodhara, 
on the other hand, is anxious to let the world 
know that the processes he describes have 
been verified by experiments performed with 
his own hands. * Among the authorities he 
cites are Nagnrjuna, Devmstra (probably 
Rasar«ava), Nandi, Somadeva, Svachchhanda- 
bhairava and Manthanabhairava. As Yaso- 
dhara quotes Somadeva, he must have been 
posterior to the latter by at least a hundred 
years and he should therefore be placed in 
the 1 3th century A. D. f 


» Cf. ifff isjiTnf »raT I 

giTf 11 

f We are using a copy of the MS. preserved in the Runbfr 
Library, Kasmfr. The readings are on the whole accurate. 
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Rasakalpa likewise seems to belong to this 
period. It is in the shape of 

Rasakalpa. • i i 

a Tantra, but curiously enough 
it is not much troubled with consistency. In 
the opening salutation ^S’iva, “ the king of 
mercurial lore ” and his consort Chaw^/ikil are 
reverentially bowed to — a procedure scarcely 
reconcilable with the position of a revealed 
document. The colophon at the end of each 
Chapter ( ) claims the work to be a 
part and parcel of Rudrayamala Tantra ; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Rasa- 
hridaya^ Svachchhandabhairava and other 
adepts. Towards the end the author says ; 
“ The processes described have all been 
verified by me and not borrowed at second- 
hand from my teachers.” Needless to add 
here that the God -Siva would not have 
been at pains in justifying the necessity of 
his production with such a timorous apol- 
ogy. From internal evidence it is abun- 
dantly clear that it could not have been 
composed earlier than the 13th century A. D. 

* g. / 
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As the author has confined himself solely 
to a description of the metals, minerals and 
the processes of “ killing ” them with the 
agency of various apparatus and has not 
gone into the treatment of diseases with the 
aid of mineral preparations, he has ‘been able 
to condense much important information 
within the narrow compass of a few short 
chapters. 


Rasarajalakshmf. 


Rasarujalakshmi also deserves some pro- 
minence here not because of its intrinsic 
worth but because of the re- 
ferences to previous Tantras 
and alchemists, amongst which are Rasar- 
//ava, Kakaeha/z^ifisvara, Niigarjuna, Vy5Vfl?i, 
Svachchhanda, Damodara, Vasudeva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurvedic works, such 
as Charaka, Su^ruta, Harita and V^agbha/a, to 
which our author is equally indebted.* From 
the colophon to the MS. procured from 
Benares we learn that the author Vishwudeva 


* Vide Sanskrit Texts, pp. 80-81. 



was Court Physician to king Bukka. * If 
this statement be accepted — and prima facte 
there is no reason to question it — this treatise 
must have been compiled in the latter part of 
the 14th century. Internal evidence equally 
supports this date. 

Vide ante., footnote, xlix. 



Chapter III. 

C. 1350 A. D. 

We now proceed to examine the contents 
of another series of works belonging also to 
the latro-Chemical period ; the one charac- 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
medica portion. These may be taken to date 
from the middle of the 14th century A. D. 

Rasanakshatrarniilikii by Mathanasi/wha, 
physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
to the contents the reader may consult 
p. 22. The date given by the copyist of the 
MS. is Sawvat 1557 i.c. 1500 *A. D. The 
work itself is therefore older. 

Rasaratnakara by Siddha Nityanatha, son 
of Parvati, comes under this 

Rasaratnakara by . ii' mi , i 

Nityanatha. Category. ^ ihe author gives 

the sources of his informa- 
tion and explains the object of his compila- 


■K Two editions of this somewhat voluminous work have 
been published^one by Ganesa Chandra Ghose (Calcutta), 
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tion in the following words : “ Whatever has 

been revealed by *Siva in Rasarwava under 
the preparations of mercury ; the Dipika 
of Rasamawgala on mercury ; all that has 
been said by Nagarjuna for the benefit of 
people afflicted with diseases, as also by 
Siddha Charpa^i, by Vagbha^a and Su- 
^ruta, — all these and many other treatises on 
mercury and minerals being consulted, I have, 
after rejecting the drugs and medicaments 
which have become rare and difficult to pro- 
cure, put together [ in my work ] the essen- 
tial features thereof. * # ♦ * 

I have learned from my teachers and have 
been in a position to subject to practical tests 
has been incorporated into my work for the 
benefit of • mankind/’ In addition to the 
authorities cited above Nilyanjitha quotes 
from Chakrapmd and Rasendrachib/iima//i 
{ante liv). 


the other at the “ Venkatesvara Press ” (Bombay)* We have 
compared the readini^s of these two editions with the MS. 
in the Library of the Sanskrit College, Calcutta. They 
agree fairly well. 
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Rasendrachintamawi will next claim our 
attention. We have before 
printed copy, edited by 
Ume^a Chandra Sena Gupta, 
late librarian, Sanskrit College, Calcutta, in 
which the text has been adopted, as the 
editor informs us in the preface, after colla- 
tion of 3 or 4 MSS. We have carefully gone 
over this edition and compared its readings 
with those of a MS. procured from Benares 
and another from the Runbir Library, Kasmir. 
All these agree in the main, but there happen 
to be certain omissions and additions, which 
form an interesting chapter in the history of 
interpolations in the literature of this descrip- 
tion. To begin with : there is a dispute over 
its very authorship. Some MSS. ascribe it 
to />>/m//^//ukanatha, disciple of Kalanatha, 
others to Kamachandra. After the custom- 
ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and Kasmir exemplars. In 
these the author is made to justify his raison 
d'etre for undertaking his task in these words : 
“ I shall give publicity only to such processes 
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as 1 have been able to verify by my own ex- 
periments.” Such protestations have already 
been noticed more than once. * In another 
place we have : “ Those mercurial operations 
alone have found a place in my book, which 
I have be(jn able to put to tests. Those who 
teach without being able to perform experi- 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 
long extract from Rasar/mva and is in fact 
conspicuous by its absence in the Benares and 
Kasmfr MSS. f For the second time we 
find calomel designated as Kasakarpiira (lit. 
camphor of mercury ; vide vol. i, p. 250). 
This preparation no doubt occurs in the older 


ik Such pretentions put forth on behalf of the author, 
especially in the first person singular, lead one to suspect that 
they are later interpolations. In the Arabian alchemy Gcber 
is often made to declare to the same effect : e, g, “J’ai 
experiments moimeme tout ce que je rapporle.”— Berthelot,. 
“ La Chimie au moyen A'ge,” t, i. p. 338. .The well known 
egoistic couplet in Susruta, Ch. i, mi 
is generally regarded as an interpolation. 

t The extract commences with tej . 
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works, e. g. Rasarwava ; but it is described 
there as the white “ ash ” of mercury (sveta- 
bhasnia). The recipe for calomel as given 
in the Calcutta edition, however, is quite 
different from that in the Benares and Ka^mir 
MSS. and it is altogether wanting in one of 
the MSS. in the Calcutta Sanskrit College 
Library. We are therefore not without sus- 
picion that it has been foisted into the origi- 
nal composition. The author refers to Rasar- 
//a\a, Nagarjuna, Govinda, Nityanatha, Sid- 
(l!ia Lakshmii'vara, Trivikramabha//a and 
Chakrapavi. There is a lengthy colophon 
but no direct information can be derived from 
it as to the age of the author. 

Rasasara : It is a comprehensive bur 

parch' chemical work dealing with i8 opera- 
tions on mercury ; various chemical processes 
are incidentally described, a good many of 
which, however, overlap each other. There 
diH's not seem to be any justification for coin- 
ing a multiplicity of technical jargons to 
connote each of these. But prolixity was 
never regarded in the light of a vice by the 



alchemical writers of the middle ages either 
in India or in Europe. The contents of 
Basasdra often remind us of a poem on 
alchemy by George Ripley, canon of Brid- 
lington in Yorkshire (b. about 1460), of 
which Rodwell says : — 

“ But we cannot point to a new fact which he 
elucidated. He divided all chemical operations 
into twelve processes — calcination, dissolution, 
separation, conjunction, pytrefaction, congelation, 
cibation, sublimation, fermentation, exaltation, 
multiplication and projection. Several MS. copies 
of his poem exist in the British Museum, bound up 
with copies of the works of Roger Bacon and 
earlier writers. Here is a specimen of his rugged 
rhymes : — 

The first chapter shall be of natural Calcination ; 

The second of Dyssoluiion, secret and phylo- 
sophycall ; 

The third of our elemental! Separation ; 

The fourth of Conjunction matrimoniall ; 

The fyfth of Putrefaction then followe shall : 

Of Congelation Albyficative shall be the Sixt, 

Then of Cybation, the seaventh shall follow 
next.” * 


* Vide “ Birth of Chemistry.” 
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The author, Govindacharya, as a devout 
Hindu, begins with his adoration of i'iva and 
Vish//u and tells us at the outset that his 
treatise is a compilation and epitome based 
upon standard wprks on the subject and the 
contributions of the adepts. We have every 
n^ason to be thankful to him for the many 
hints he throws on the sources of his infor- 
mation. Of surpassing interest is his decla- 
ration that for a knowledge of certain pro- 
cesses h(i is indebted to the Buddhists of 
Tibet.'' This must be taken to mean that 
the cultivation of alchemy had become neg- 
lected and almost forgotten in India proper 
and the earnest searchers for this lore had to 
repair during the time of our author to Tibet. 
Confirmatory evidence to this effect is equally 

Towards the close of his work the author again acknowledges 
hii obligation to the Buddhists. 

mm I 

\ 

We ha\’e in our possession five transcripts of the MSS, 
of Kasasara procured from the Libraries of Kicvmir, Tanjore, 
niwar, Madras and the Temple of the Goddess KjiH, at 
Ramnii^ near Dacca, Bengal. 
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furnished in the colophon to Rasahr«daya 
(trans. p. 12). During the decadence of 
Buddhism and the corresponding ascendancy 
of Brahminism in Bengal, say about the 
uth to 13th centuries A. D., this branch of 
science also found a safe retreat in the land 
of the Kinitas as we have already s(‘('n. 
Burnell, under the influence of his precon- 
ceived notion, namely that Indian alchemy 
owed its origin to the Arabs, v(*ry naively 
remarks: “By Baiiddhas he (the author) 
probably means the Muhammedans {cf. the 
vernacular Malayalam use of the word), 
though studies of this nature wer<' much pur- 
sued by the later Buddhists.” 

Some idea of the date of Rasasiira may 
be formed from the fact that there is mention 
of opium in it. J»ut emr author nas evident Iv 
quit(* in the dark as to its origin ; for, says 
he : “ There are 4 different kinds oi poisonous 


’•'■Catalogue of the 'Tanjore Palace MSS. pt. i, p, 70. 
Burnell draws his conclusions from the reference to Buddhi.sts 
in the colophon ; but we have quoted above another passage 
in which distinct mention is made of the Buddhists of Tibet. 



sea-fish, and it is from their foam that 4 diff- 
erent kinds of opium are derived, namely, 
white, red, black and yellow ; while others 
maintain that it is derived from the foam of 
the snake and it is very properly used for 
chemical operations,” e. g ., — killing and 
fixation of mercury. From the context 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
this work in the 13th century A. D. 


ai'»D^ni ^ 1 

The Sanskrit word for opium, “ahiphena," lit., foam of 
the snake, is of modern date. It is generally held that this 
word has been Sanskritised from the Arabic “ aphiyun.” 

These indentical distichs also occur in the commentary on 
Sirngadhara by \V//;amalIa with the additional line, 

’^Tfirsitr., namely, it is the milky juice of poppy ; 
proving that during the time of the latter its real origin was 
known, at the same time its supposed origin was not dis- 
believed. 
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^S’arfigadhara-saywgraha — a compilation by 
^ariigadhara : its peculiarity is that it is based 
upon the Ayurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises 
on the other. In the chapter on the purifi- 
cation and incineration of metals, 7 of these 
are recognised, but strange to say there does 
not occur any mention of zinc. Later on, 
9 metals are named including two alloys, 
brass and bell-metal, after the 9 planets, the 
significance of which will be discussed in the 
proper place. 

The date of iSarngadhara can be ascer- 
tained with accuracy, as besides this medical 
compendium he is the author of the Pad- 
dhati, a voluminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his work in samvaf 1420 
or A. D. 1363. The name of the author’s 
father is Damodara and that of the grand- 
father Riighavadeva. The latter was highly 
considered by Baja Hammira, the Chauhan.* 


4« After the sack of Chitor by Alla-ud-din in A. D. 1303^ 
Mewar was occupied by the garrisons of Delhi. Fiammira 
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There is a big commentary on this work by 
-^</Aamalla, whose ancestors settled in the 
city founded by Hammira.* 

Rasendrasarasamgraha : The author, 

Gopalakrishwa, begins by admitting that his 
treatise is a mere compilation based upon 
many Tantras, though he mentions by name 
only two, namely, Rasamahjari and Chan- 
drika. Special stress is laid on the therapeu- 


recovered his ancestral throne and during his prosperous 
rule of sixty-four years (1301-1365) and that of his succes 
sors arts and literature found liberal patrons {vide Tod’s 
“ Annals of Rjijastan.”) The court of Hammfra attracted 
another distinguished physician named Saugata Si?;/ha a<i 
we gather from the colophon to a noted recipe, 

AV//amaIla gives an account of his family. His Grand- 
faflier wa^ one Chakrapawi, not to be confounded with the 
celebrated medical author of Bengal (Vol. i, Intro, liv) 
and he himself was attached to the court of a ruler named. 
Jaitrasi^wha, whose capital Hasti'kantapurf was situated on 
the river Charmawvati. We reproduce in the next page 
the text which is somewhat cornipt from the copy preserved 
in the Library of the Sanskrit College, Benares. 
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tic efficacy of mineral preparations. * Likt' 
Rasendrachinffimawi it assigns a minor placi' 
to the ancient Ayurvedic method of treat- 
ment by kashayayoga, ?. e., by herbs and 
simples ; as far as the knowledgr^ of chemi- 
cal processes goes, it must be held inferior 
to the former. Numerous medicinal recip(fs 


^ 'll* ^ »» 

* ^ ^ 

?rH >;> ?) 35(-fv^Tn^m; i 

gu gTfVfiTt grrshn 

H^t '?5Hqi?{^qT»iig5qi«57r: ^ 

\s^■. II 

"q qqnfi!^ I 

fwHft ’PtrfffiffH qflfqqri II 

* For a description of some of these vir/e “ Journal des 
Savants.” April 1898. 
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agree word for word with those in Rasendra- 
chintama 7 /i, which only proves that both have 
drawn on a common stock. There is no 
question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period. Abhaytinanda Gupta in 
the preface to his edition says : — “ There is a 
tradition to the effect that Gopala Kavibhil- 
sha/7a of D.akshi//a 13 auga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not long ago.” Again. ‘‘Its com- 
mentator, Rcimasena Kavmdrama;/i (author 
of Arthabodhika) was court physician to 
Nawiib Jaffer Ali Khan of Bengal (Mir Jaffer) 
some 200 years ago.” Ramasena himself 
quotes from 3 commentaries of this book ; 
he‘ne(* it was la.'cognised as of some degree 
of importance at that time and must have 
beim composed long before. This work is 
very popular in Bengal and is a vade mecunt 
of the local Kavirajas. 

Rasimdrakalpadruma is another work of 
this period. It deals chiefly with mineral 
prt'parations and is a mere compilation from 
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Rasarwava, Rasamangala, Ratnukara, Rasa- 
mnta and Rasaratnasamuchchaya ; the nu- 
merous citations with which it is replete are 
of some use in correcting many doubtful read- 
ings in these latter. Our MS. is incojnplete, 
the first few couplets and the sequel being 
lost ; for the opening lines of the work see 
Aufrecht’s Catalogue of the Bodleian Library, 
MSS., pt. I., p. 321. 

Dhaturatnamala : This epitome is de\'ot- 
ed exclusively to short processes of killing 
metals and minerals. Six metals are recog- 
nised at the outset, namely, gold, silver, cop- 
per, lead, tin and iron as in the ancient works; 
but strange to say later on kharpara, * which 
is the mineral calamine, is taken as synony- 
mous with jasada or zinc. We have before; 
us a MS. procured from Benares. It is full 
of corrupt readings. The copy noticed in 
the Bodleian Library Catalogue seems to be 
more correct. From the colophon in the 
latter we learn that the author is one Deva- 
datta of Gujanita, but in the Benares exemplar 

V(J 1 . 1, p. 158. 
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this portion has been coolly tampered with, so- 
that this poor compilation may be palmed 
off as an integral part of a Sawhita of 
the Ai'vinikumHras, the divine physicians, and. 
thus entitled to the respect due to revelation.. 
This work cannot be placed earlier than in the 
14th century. Here we have a serious side- 
light into the history of literary forgeries. 



Chapter IV. 


MODERN PERIOD. 

1500 — 1600 A. D. 

W(; have now arrived at what may be 
termed the modern period in Hindu chemis- 
try and materia medlca. The characteristic 
of this period is that over and above opium, 
we have somt* other foreign drugs incorpo- 
rated into the materia mt'dica. Bv the- 
beginning of the i6th cemtury A. D. the 
Portuguese had fairly e'stablished tht-mselve.'s 
at Goa and some other parts of India,* and 
as a result of intercourse* with them, that 
dreadful scourge* — the venen?al disease — had 
made its appearance. Sanskrit mesdical 
treatises from the Charaka and Siwruta down- 
wards and ending with .^iirngadhara are* silent 
about this malady though they give* fairly 

^ The political influence of the Portuguese as early as 
1533 A. D. is evident from the fact that Sultan Bahadur, 
king of Gujanita, entered into a treaty with them and through 
their assistance raised a force of 6,000 Ahyssinians— Mem- 
oirs of Humayun 
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accurate descriptions of diseases of the geni- 
tal organs ( ). But syphilis had now 

to be reckoned with and a new name had to 
be coined for it. Accordingly we find Rasa- 
pradipa, oik^ of the standard works of this 
period given to Tantric method of treatment, 
prescribing calomel and chobchhii (China 
root, Smilax China, Linn.) for what is now 
termed for the first time Phirangaro«ra or tht; 
disease of the Portuguese. According to 
MCickiger and Hanbury ‘‘ the use of this 
drug as a remedy for syphilis was made 
known to the Portuguese at Goa bv Chinest* 
tradcTs about A. D. 1535.” Thus from an 
independent sourct' we can arrive at the 
approximate dat(‘ of Rasapradipa. This 
wr)rk also gives us a detailed process for the 
Itreparation of mineral acids by distillation 
which is here termed .vawkhadravaka (lit. 
a solvent for conch shells) and is described 
as “ (mdowed with the property of dissolving 
iiu'tals." It is thus evident that the use (T 
mineral acids as a solvent for metals was 
unknown in India before this time."^ A very 

'U IVr/p Note on mineral acids, vol. i. p. 185. 
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noteworthy circumstance in connection with 
this is that the Bhavapraka^a, which is pos- 
terior to Kasapradipa, is silent about sQ.m- 
khadravaka, which had come to be prescribed 
by this time as a favorite remedy for indiges- 
tion and derangement of liver and spleen ; 
the solvents being borax, treacle, etc. — (cf. 
vol. i, p. 130). In the Bhavapraloua among 
the acids we have only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences from argumentum ex silent 'iw. 

Rasakaumudi is another compilation be- 
longing to this period and as far as its con- 
tents go it is comparable to Rasapradfpa in 
many respects; both (tpium and mineral 
acids are prescribed. From the colophon in 
the Calcutta Sanskrit College Library MS. 
we gather that the author is a physician 
named Madhava. Curiously enough he is 
often confounded with the celebrated Madha- 
vakara, the author of the Nidanasawgraha, 
who preceded the former by some 8 or 9 
hundred years. 
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The next work which should now claim 
-our attention is the well known Bhavapra- 
ka^a of Bhavami^ra. It is a voluminous 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as such ample citations are given from the 
Charaka, Su^ruta, Vagbha/a, Hanta, Vrfnda 
and Chakrapawi. But the Tantric remedies 
could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations ; but 
these have been borrowed chieflv from Rasa- 
pradfpa, Rasendrachintama/n, iSarngadhara 
and other standard works. Bhavami^ra has 
been scrupulously candid in his acknowledg- 
ments to the various authorities quoted by 
him. Phirangaroga is mentioned as also its 
treatment with the help of calomel and choh- 
ch 'in 'i. The author lived about the time of the 
Emperor Akbar and evidently in that part of 
India which is now known as the United Pro- 
vinces and it is not to be wondered at that 
Mussulman influence is discernible in his book. 

We conclude our survey of this period 
with the notice of a remarkable production 
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entitled Dhatukriya or “ operations with me- 
tals ” ; it is in the shape of a dialogue be- 
tween *!i>iva and Parvad ; in short, it pretends 
to be a part and parcel of the Kudrayamala 
Tantra. * The work cannot be placed earlier 
than in the i6th century A. D.. as it contain.s 
refer- 'lice to the country of the Phirn)toas 
and to Rilma, the Arabic name for Constan- 
tinople. For the first time we come across 
the vt.'rv appn'priate term dahajala (lit. burn- 
ing water) coined to dimote sulphuric acid. 
Tht' information about the metals is of a Ncn- 
meagre and poor di'scription and it has bei.-n 
nei'dhrssly spun into an inordinati* length., 
Th<' author evidently ('onsider.s it a pious 
fraud to make such statements a''- follow 
emanate from the mouth of .Viva himself; — 

“ By using coins made of imitation gold one 
can carry on cwcliange . . . and tliu^ i nricli 

oneself.” 


We have in hand transcripts of Uvo MSS.— one from 
the l.ibrary of the Mahilr.tjjl of Ulwar ; the otlier named 
somewliat differently, Dlnltumaiijarf, from Hen.ire.s. They 
agree very closely. 
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The curious reader who is referred to the 
translations of the selected portions of the 
text given elsewhere will not fail to recollect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu- 
merous recipes for “ augmenting gold.” * 
Fraudulent attempts in the direction of 
palming off alloys of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes {cf. 
extracts from Rasar;^ava, Vol. i, p. 74). 

Arkapraka^a or a treatise on the prepara- 
tion of medicinal tinctures and essences 
should also find a place here ; t its authorship 
is ascribed to Kava«a, the mythical king of 
Ceylon. The contents of the work, however, 
reveal its date. For instance, mercury, 
treated with Sawkhadravaka, is prescribed 

as the remedy for ” Phirangaroga” (syphilis). 



* Berthelot ; “Collection des Alchimistes grecs “ (trad. 

A 

p. 287), “ La Chimie au Moyen Age,’* t. i, p. 31. 

f There is a Calcutta edition published by Ga^e^a Chandfa 
Ghosha ; we have compared it with a MS. procured from 
the Sanskrit College, Benares. They agree remarkably 
well. 


6 
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Opium also is prescribed ; while the term 
yasada is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom- 
mended. Mahommedan influence is distinctly 
discernible in this hybrid production. The 
very title of the book is no doubt Sanskritised 
from the Persian arrak (essence). 

It is unnecessary to proceed further. We 
have before us the MSS. of Rasamanjari by 
Salinatha, of Rasaranjana, of Gandhaka- 
kalpa (a Tantra), of Rasarwava (quite dis- 
tinct from the standard work bearing the 
same title,) of Rasaratnakara (altogether diff- 
erent from that of Nityanatha) and several 
others. As all of these repeat ad nauseam 
the processes already described, we refrain 
from examining their contents here. 



Chapter V. 


INDIGENOUS ORIGIN OF INDIAN 
ALCHEMY. 

The reader who has been able to follow us 
throughout with patience will not have been 
slow to recognise that alchemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a phase of religious activity — the out- 
come of purely indigenous traits — which has 
been discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale of Hindu 
institutions occurs in Rasaratnasamuch- 
chaya.* But the term Mlechchha used there 
is a generic one applied indiscriminately to the 


^ Vol. i, Sans, texts, p. 56 ; a vari- 

ant in the Poona edition has which must be 

rejected as both the Benares and K^mir MSS. accept the 
former. 
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5'akas, the Yavanas (Greeks or Bactrians), 
the Chinas (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli- 
gations to the Yavanas ; Vanihamihira for 
instance expresses his admiration for the pro- 
ficiency of the latter in the field of astro- 
nomy and would gladly learn at tlu'ir feet.* 
In the Mahabharata again we find the ser- 
vices of the Yavana architect, Purochana, 
requisitioned. We have not, howevtT, come 
across a single passage, which may be con- 
strued into implying a hint to alchemists in 
the West. That the term Mlechchha in 
R. R. S. really refers to the Kiratas is evident 
from the colophon to Rasahridaya. f 

Those scholars who have hitherto main- 
tained that Indian alchemy is of exotic ori- 
gin, have, wc are afraid, done so on a priori 

f Sans, texts, p. 39 ; there the four castes ( ) are 
distinctly mentioned and the kiratas evidently included under 
theMIechchhas. 
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grounds. Indeed the frame of mind which 
they have brought to bear upon this subject is 
not calculated to lead to a judicial and dis- 
passionate verdict. The fact that the Hindus 
arc indebted to the Greeks for substantial 
improvements in their astronomy is too often 
urged whenever it is necessary to support 
such a view. * There is, however, very little 
affinity in the mode of growth of alchemy 
in India and of its congener in the West. 
The progress of magic, witchcraft and 
alchemy can be traced from the Atharva- 


^ II was, however, Greek influence that first infused 

a real life into Indian astronomy. This occupies a much 
more important position in relation to it than has hitherto 
been supposed ; and the fact that this is so, eo ipso implies 
that Greek influence affected other branches of literature as 
well, even though we may be unable at present directly to 
trace it elsewhere. Weber: Hist. Sans. Lit. ed, 189^, 
p. 251, In justice to Weber, however, we should quote here 
his views on the independent origin of Hindu medicine ; 
namely, “ the weights and measures to be used by the phy* 
sician are expressly enjoined to* be either those employed in 
Magadha or those current in Kalinga; whence we may 
fairly presume that it was in those eastern provinces, which 
never come into close contact with the Greeks, that medicine 
received its special cultivation,’ —p. 269. 
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vedas onwards to the later Tantras according 
to the laws of evolution without any breach 
of continuity. 

One of the most favourite doctrines of the 
neo-Platonists was that the metals were 
engendered in the womb of the earth under 
the influence of the planets. According 
to Olympiodorus (5th century A. D.) lead 
is begotten by Saturn, “ electrum ” * by 
Jupiter, iron by Mars, copper by Venus, tin 
by Hermes, gold by the Sun and silver by 
the Moon, f Now, such a fascinating astro- 
logical belief was pre-eminently calculated to 
appeal to the Hindu instinct, especially as 
there was a “ commercial and lively intellec- 
tual intercourse,” to quote Weber’s own 
words, between Alexandria and the West 
Coast of India. Varahamihira’s VWhatsaw- 

♦ An alloy of gold and silver was known by this name. 
Later on it disappeared from the list of metals, tin being 
assigned to Jupiter, and mercury to Hermes. 

f The influence of the astral bodies on the production of 
the metals can be traced to Proclus’ commentary on the 
Timaeus. — Berthelot : ** Les origines de TAlchimie p. 49 
also Coll. des. Alch. Grecs. trad. p. 100. 
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hita, if anything, is a repertory of astrologi- 
cal notions. In vain do we look even there 
for any such chance and solitary reference.* 
The alchemical literature of India is equally 
silent about it. t True it is there are two 
metals which are often designated as the sun 
and the moon respectively, namely copper 


❖ Chapter xvi of this work treats of ** countries, people 
and things belonging to the domain of each planet.” Among 
sundry other things the Sun is the lord of gold and fire.” 
Thousand and one articles are said to be presided over by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, Rahu and 
Ketu ; but nowhere is there any connection between the 
planets and the metals. Vide Kern’s trans., pp. 97 — loi. 

t The mythical origin of some metals is given in the Pura- 
n^s ; but no reference to the astral bodies is to be found. 
Thus silver originated from the tears of the God S'iva, copper 
from the semen of the God Kartikeya, lead from the semen 
of the Snake God Vasuki, iron from the different parts of the 
body of the demons called Lomilas ; and gold from the 
seipen of the God of fire. Some vague and remote con- 
nection only can be established between this sort of nomfen- 
clature and that of the old Greco-Egypttan alchemists. 
According to the latter mercury is sometimes designated as 
the semen of Hermes ; whilst in the Tantras it is the semen 
of 5iva Vide Intro, a T^lude de la chimie des 

anciens,” p- n. 
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and silver. * But this has nothing to do 
with the planetary generation of these 
metals. In the imagery of the Sanskrit 
poet the crimson tint of the rising sun and 
the pale white lustre of the moon are com- 
parable to the colour of copper and silver 
respectively. 

The old Greek writers repeatedly refer to 
the mystic relationship between the seven 
planets and the seven metals. In the Sans- 
krit literature, however, beginning with the 
Su^ruta and coming onwards to Rasaratna- 
samuchchaya, we invariably find six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply as “ arti- 
ficially made.” t It is only in the Sarnga- 
dhara and other later works that we find 
seven metals enumerated ; \ but this author 

* and other synonyms are as a rule applied to 

copper but rarely to gold. 

f Vide Vol. i, pp. 48, 72 and 127. 

J ('BTT) brass being taken as the additional metal ; zinc 
was evidently unknown to S&rngadhara. 

.... I 
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is guilty of a curious inconsistency, since in a 
subsequent part of his book he adds two more 
to the list and quietly lays down that there 
are nine metals, which derive their names 
from the nine planets. • This may be read 
as a sort of vague and indistinct connection 
between the metals and the astral bodies. 

The Arabs who adopted many of the 
Greek doctrines of alchemy also represented 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 

* '‘Ka?wsya’' (bell-metal) and Vnttaloha^’ or “ Var- 
taloha (^.^Vol. i. p* 114) makeup the number. Rahu 
*and Ketu are the two mythical planets ; they are in reality 
the ascending and descending nodes in the ecliptic. Rahu is 
supposed to cause the eclipse of the sun and the moon by 
swallowing it up. 

Sarngadhara .stops here, but his prolix commentator, Adha- 
malla supplies the deficiency by making copper stand for 
the Sun, silver for the Moon, brass for Mars, iron for 
Saturn, gold for Jupiter, tin for Venus, lead for Mer- 
cury and bell-metal and vartaloha for Rahu and Ketu 
respectively. 

It will also be noticed that lead is here represented by Mer- 
cury; but in the Hindu alchemy mercury always stands as 
the visible manifestation of the God 51 va, it being generated 
from his semen, hence the name given to it. 
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and the Jews that a knowledge of the Greek 
sciences including alchemy filtered to the 
European nations during the middle ages.* 
We have already seen that Rajputana had 
been overrun and even occupied for a brief 
period by the Mussulman conquerors shortly 
before the time of Sarngadhara and it is 
reasonable to suppose that he had gleaned 
some astrological notions from that quarter. 

We now advert for a moment to the main 
question of the connection of the com- 
paratively modern and scientific phase of 
Hindu astronomy with the science of Alex- 
andria. Although it is admitted by all 
those who are entitled to speak with autho- 
rity on the subject that the Hindus borrowed 
from the Greeks and thus improved upon 
their older system^ many points have yet to 
be cleared up. Professor Whitney who has 

❖ “ C’est par rinterm^diaire dcs Merits arabes et h^breux 
que la plupart des connaissances scientifiques des Grecs en 
math^matiques, en astronomie, en physique et en m^decine, 
ont transmises au moyen 4 ge occidental ; les Merits Grecs 
proprement dits n'ayant gufere connus directement avant 

A 

la Renaissance/*—^* La Chimie au Moyen Age/’ T. i, p. 229* 
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carefully studied the subject is struck with 
ihe circumstance that the Silryya and other 
Siddhantas bear resemblance to the system of 
Hipparchus rather than that in the Syntaxis 
In other words the transmittance of astrono- 
mical knowledge must have taken place 
before the time of Ptolemy, Now the period 
of lively intercourse is precisely that ^covered 
by the age of Ptolemy and that of his followers, 
and yet the Indian astronomers seem to be 
unaware of his teachings.! 

»!« Intro, to *^Suryyasiddhanta We find from Ptolemy 
that the observations of Hipparchus extended from B. C- 162 
^to B. C. 127. Ptolemy flourished at Alexandria in the second 
century A. D., under the reigns of Adrian and Marcus 
^ Aurelius. 

This was also pointed out long ago by Colebrooke, e. g. 
The whole cluster of astronomers mentioned by Brahma 
Gupta must be placed in the interval between the age ot 
Hipparchus, and possibly that of Ptolemy.’^ — Essays, 
pp. 411-412- 

f Aryabha/^a composed his treatise “ Laghvaryabha/^i- 
yam,” in 496 A. D., and Varahamihira his Pawchasid- 
dhantika about 550 A. D. But these astronomers fiorrowed 
from the much older treatise entitled ‘^Romakasiddhinta^^ 
ascribed to 5 'risena^ and Paulisasiddhanta Thibaut'S' 
Intro, to PafichasiddhantikS, xxvii— xxxvi). 
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This mystery has never been elucidated ; 
Dr. Thibaut’s arguments are ingenious, but, 
we are afraid, by no means convincing. * 
Indeed in the purely mathematical sciences 
the Hindus far excelled the Greeks of the 
Alexandrifin school. Aryabha^/a’s know- 
ledge of algebra was superior to that of 
Diophantus and as for arithmetic it is 
generally acknowledged to be of Indian 
origin, t 

The last word on the subject has yet to be 
said and it is doubtful if this dark recess will 
ever be illumined. In the meantime it would 
be better to hold our judgment in abeyance. 
At best we can only launch into hypotheses 


* L. c., pp. li and liii. 

f Cf . — Colebrooke : “ Admitting the Hindu and Alex- 

andrian authors to be nearly equally ancient, it must be 
conceded in favour of the Indian algebraist, that he was 
more advanced in the same." — Essays, ii, 429. Again, 
"in the whole science he [ Diophantus ] is very far behind the 
Hindu writers," ibtdf p. 438. 

Kaye has recently questioned the priority of the claims 
of the Hindus : Vide J. A, S. B. iii [N. S.], July, 1907* 
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or indulge in dogmatic assertions. 


One who approaches this subject should divest himself 
of prepossessions or the “ bias of patriotism ” as Herbert 
Spencer puts it. A very agreeable feature in this contro- 
versy is that those who are most competent to speak with 
authority are extremely modest, nay diffident in giving ex- 
pression to their views. Wocpckc in his masterly memoir 
“on the propagation of the Indian numerical symbols’^ 
says: — La solution parfaite de ccs problems ne r^sulterait 
quc d’une connaissance tellement complete des ^venements 
et de leurs phases, (]u’il faut a pen pres renoncer h jamais 
Tobtenir. D’un autre cote, remplir les vides par des hypo- 
theses arbitraircs ou precon^'iies serait livrer Thistoire des 
sciences cux hasards et au do^matisme des inspirations indi- 
viduelles.” ‘‘Journal Asiatique ” (1863). 

[.assen whose modesty is only equalled by his profound 
* scholarship observes : — “ Ks ware sehr wiinschenswerth, dafs 
ein mit der gehorigen kenntnifs der Sanskritsprache aus- 
geriisteter Kenner der Mathcmatik und Astronomic es 
unternahme, aus diesen vorhandenen Hiilfsmitteln die 
Liicken unserer Kenntnifs auf diesem Gebiet des Indischen 
Alterthums aus;'ufullen ; fiir jetzt miifsen wir uns darauf 
beschranken, die hauptsachlichsten Ergebnifse der bisherigen 
Untersuchungen zusammenzustellen.'' Indische Alterthums* 
kunde. '' Vol. ii. p. 1150 ; ed. 1874. 



Chapter VI. 


■SOME NOTED INDIAN ALCHEMISTS 
AND THEIE WORKS. 

Aufrecht in his notice of the MS. of Rasa- 
ratnasamuchchaya, * evidently from a mis- 
taken notion that the pursuit of chemistry 
was unknown in ancient India, goes some- 
what out of his way in asserting that the 
names of the 27 alchemists, mentioned in 
the beginning of that work, t are mostly 
apocryphal. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
existed in real flesh and blood and contri- 
buted not a little to the progress of chemical 
science. Thus we read in Rasaratnakara of 
“ chemical operations performed by^Maw^^a- 
vya ” and also find Ratnaghosha taking part 
in a dialogue on certain processes, J Ya^o- 
dhara, again, is the author of the compre- 
hensive work named Rasapraka^asudhakara 

* Catalogus Catalogoriim, ii, p. Il6. 

•}• FirfeVoI. I, p. 77. 

t Eng. trans. pp. 6 — 8. 
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which we have noticed at some length in the 
present volume. Vyadfi is a prominent name 
both as a grammarian as well as a chemist. 
The Garuflfapurawa quotes him as an autho- 
rity on gems.* Nandi, as we have already 
seen, is distinctly referred to by Somadeva as 
the inventor of the kosh/Ai apparatus and of 
the process of sublimation, t 

There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
the efficacy of the metallic preparations 
which they introduced. Thus in Rasendra- 
chintamawi we come across the name of 
Siddha Lakshmuvara. The names of the 
sage Brahmajyoti, Manthanabhairava, Sva- 
chchhandabhairava and Gahananandanatha 
have in this manner been rescued from obli- 
vion. Most of these were Buddhist monks. 

* 5r»rat tip inpuiw^: : i 

t Intro., Iv. 
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5ivadasa in his commentary on Chakrapawi 
quotes besides Patanjali, Bhavyadattadeva as 
an expert on iron preparations. We give be- 
low the names of .some of the authors and their 
works over and above those already noticed. 
It is scarcely possible 


list. 

Name of the .\uthor. 

Anandanubhava 

Balabhadra 

Bhojadeva 

Chandrasena 

Charpa^'a 

Dhanapati 

Garu^/adatta.sicldlia 

Gorak.shatiatha 

(Unknown.) 

(Unknowm.) 

Harihara 

Kahkrdi 

Kapilli 

Kejavadeva 

Maliari 

Narahari 

Ramaraja 

(Siddha) Bhaskara 

(Siddha) Prawanatha 

(S’rinsitha 

Trimallabha^^a 

Vaidyaraja 

Vandimbra 

Vasudeva 


to submit an exhaustive 

j Name of tlie work. 

j Rasadipika. 

' (Unknowm). 

' Rasarajam r/^anka. 

I Rasachandrodaya. 

I Charpa/asiddhanta. 

' Div yara.sendrasara. 

1 Rasaralnavali. 

I Gorakshasawzhita. 

; Bauddhasarva.sva. 

: Rase.vvarasiddhanta. 

' Rasavbvadarpaaa. 
j Rasakankrdi. 

I Rasarajamahodadhi. 
Yogaratnakara. 
Ra.sakautuka. 
Rasayogamuktavab. 
Rasa ratnapradlpa. 

Rase ndra bhaskara. 
RasadTpa. 

Rasaratna. 

Rasadarpawa. 

Rasakashayavaidyaka. 

Yogasudhanidhi. 

Rasasarvesvara. 



Tbc Tantric Period 

(Continued). 

Chemistry in Rasaratnakara 
of Nagarjuna. 

[ In the rendering of Rasaratnakara of Nagar- 
juna and other Sanskrit texts we have often given 
only free translations. Such passages as are 
unnecessary repetitions or are not of sufficient 
interest to the general student of the history of 
Chemistry have been left out ] 

CHAPTER 1 . 

I shall now speak of the purification of the 
important rasas* (minerals). 

What wonder is it that rajjivarta digested with 
the juice of Acacia sinsa converts silver of the 
weight of one gunja into one hundred times its 
weight of gold of the lustre of the rising sun ? i 


* Regarding rasas see Vol. i, p. 79. 
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What wonder is it that yellow sulphur, purified 
with the juice of Butea Jrotulosa, converts silver into 
gold when roasted thrice over the fire of cowdung 
cakes ? 2 

What wonder is it that calamine roasted 

thrice with copper converts the latter into 
gold ? # 3 

* These laconic recipes all refer to the floating mass of traditions 
current at the time of the author on the transmutation of the base 
metals into gold. As they are of a fragmentary and disjointed 
character, the meaning is not always clear. Recipe 3 also occurs 
in Rasiirnava; vide Vol. i, pp. 70-71. Various ingenious methods 
were resorted to for debasing gold or making an alloy, which 
would mimic the appearance of this metal. Silver, copper, lead, 
zinc and mercury were often made into an amalgam, and the latter 
rendered compact and coloured yellow with the aid of orpiment. 
No wonder that the law-books prescribe several penalties on the 
fraudulent debasers of the precious metals. Thus according to 
Manu “ the king shall cause a goldsmith, who behaves dishonestly, 
the most nocuous of all the thorns, to be cut to pieces with razors." 
IX, 292. 

The reader who feels interest in this subject may consult Berthe- 
lot’s '* La Chimie au moyen Age,” t. i. pp. 31 et seq., where will 
be found several recipes for augmenting gold aurum plurimum 
facerey or for the “ fabrication of gold.” One example may be cited 
here. Take gold, copper and mercury, make an amalgam of the 
whole, afterwards add sulphur, orpiment, ” sandarac”(a kind of resin) 
and the bile of the vulture &c. The author of the recipe thus 
concludes ” Thou wilt now discover a secret, which is sacred 
and worthy of praise” (1. c. p. 35), 
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Wliat wonder is it that cinnabar digested 
several times with the milk of the ewe and the 
acids* imparts to silver the lustre of gold glowing 
as saffron ? 4 

Digestion [of minerals] is to be effected 
in the decoction of Dolichos unijiorus, Paspalum 
scrobiculattnn, the urine of man and the acid juices 
of [the fruit of] ratan {Calamus rotang) and after- 
wards with the addition of the alkalies (soda, borax 
I'^c.) The operation of roasting is to be performed 
thrice.— Cf. the process of Rasaratnasamuch- 
chaya (R. R. S.), Bk. ii, 67-68 in Vol. i, p. 83. 

What wonder is it that the pyrites macerated 
in the juice of Musa sapicntum and in castor 
oil and clarified butter, and placed inside the 
bulb of Arum campanulatum and roasted [in a 
closed crucible] undergoes perfect purification ? t 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, become 
purified. Gold being smeared with the 5 earths, 
the ashes and salts and roasted, undergoes 
purification. 12 

* Vegetable acids are meant here. Vide Vol. i, p. 128. 
t Here extraction of copper from the pyrites is no doubt meant. 
Cf. R. R. S. Bk. ii, 89-90 ; vide Vol. i, p. 84. 

J Cf. R. R. S. Bk. X, 71, 85 ; vide Vol. i, pp. 128-129. 
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Silver alloyed with lead and fused with ashes 
becomes purified.* 13 

Lo ! it is not to be wondered at that copper^ 
melted with the alkali derived from the earthf 
and the milk of the ewe, clarified butter and 
one-sixteenth of its weight of oil, will become 
pure Pke the crescent of the moon. 14 

Verses 23-25 : Extraction of the essence of 
vaikranta : exactly the same as in R. R. S. Bk.. 
ii, 71-72. Vide Vol. i, pp. 88-84. 

Verses 25-30 : Have reference to the extraction 
of copper from mnkshika and tapya (varieties of 
the pyrites). They agree in all essentials with 
Rasar«ava, Ch. VII, 12-13. Vide Vol. i, p. 70. 

Verses 31-32; Extraction of zinc from cala- 
mine. Cf. R.R S. Bk. ii, 163-164. Vide Vol. i, 

p. 88. 

Verses 35-36 ; Exactly the same as in R. R. S.. 
Bk. ii, 103- 104. Vide Vol. i, p. 85. 

Verse 37 : Essence of darada, i. e. extraction 
of mercury from cinnabar by distillation. Cf. 
R. R. S. Bk. i, 89-90. Vide Vol. i, p. 78. 

* Refers to cupellation. Cf. Rasurwava in Vol. i, p. 68; foot- 
note (i). 

t may refer to natron or to saltpetre. 
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Verses 5o-5i : Dissolution of gems (pearls &c.) 
by digestion in vegetable acids, e. g. sour gruel 
(impure vinegar) and the juice of certain acid 
plants. 

» # # * 

Here ends Chapter Second of Rasaratnnkara 
by Nagarjuna on the killing of diamond and the 
■metals, extraction of the essence of minerals and 
liquefaction of mica. 

CHAPTER HI. 

I shall now explain [the process of I fixation 
■of mercury. The king of rasas (mercury), rubbed 
with the juice of lime, sal-ammoniac, the acids, the 
alkalies, the 5 salts, Piper nigrum, P. longum, the 
dried root of ginger, the juice of Moringa pter., 
the tuber of Amorphophallus campanulatus, can 
readily amalgamate itself with the 8 metals. 1 
% ^ % 

Praj mparamitfv (perfection of wisdom) appeared 
before Nagarjuna at midnight in a dream and re- 
vealed to him the ingredients of a recipe (consist- 
ing of steel, copper, mica, pyrites, &c.) 4 

Mercury is to be rubbed with its equal weight of 
gold and then [the amalgam] further admixed with 
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sulphur, borax &c. The mixture is then to be trans- 
ferred to a crucible and its lid put on and then, 
submitted to gentle roasting. By partaking of this, 
elixir ( / e. the sublimate) the devotee acquires a 
body not liable to decay. 30-32 

I shall now describe the Garbha yantra;«.* 
62-65 

Recipe for Kajjali or aethiops mineral, f 84-86 

* -Hf ^ ^ 

Having made salutation to all the Buddhas, 
free from the taint of sins. I sliall now deliver the 
Kakshapu/a tantra;« J for tlie benefit of suff('.ring 
humanity. 

[ The most important part, from an historical 
point of view, is the dialogue between Nagarjuna, 
King Srilivfihana and Ratnaghosha. j 

Nagarjuna, whose end (salvation ) had been 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount 6’ruaila, 
before him stood Ratnaghosha with folded arms, 


* The same as in Rasnrwava. Vide Vol. i, p. 66. 
t The process is practically the same as in Chakrapiiwi ; vide V^ol. 

i, p. 58 . 

X There is extant a Tantra, which goes by this name, the reputed 
author of which is Nagiirjuna. 
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saying: “Be pleased to communicate to me 

knowledge on chemical operations.' ' 

Nagrirjuna said 

Well done! well done I I am pleased with your 
devotion and shall convey to you all that you want 
to know, namely remedies for warding off wrinkles, 
grey hair and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). * 

* ♦ • • 

For the benefit of living beings I went through 
all manner of penances for 12 tedious years and 
worshipped the goddess Yakshi«i presiding over 
the Ficus rciigiosus. Then I heard an oracle. 

Nfigarjuna said: — 

0 Goddess ! if thou art propitiated, be pleased 
to communicate to me the rare knowledge of the 
fixation of mercury. 

Sallvilhana said : — 

1 have dedicated to thee, 0 Goddess ! treasures 
of gold and gems, now I await thy instructions. 

* This was a favourite metaphor with the alchemists. Cf. Vol. i, 
Intro. Ixxvi. 
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The Goddess said : — 

Well done 1 well done i 0 wise ruler ! I shall 
speak to you of chemical operations performed 
by Ma«</avya.* ... ... A disciple should 

be intelligent, devoted to work, sinless, and master 
of his passions, t 

The apparatus known as koshMi, mouth blow- 
pipe, cow-dung, substantial wood (as fuel), a 
pair of bellows, iron plates, * * * 

having collected all these, chemical operations 

are to be performed.^: 

* * * * 

Ratnaghosha said : — 

Having prepared with great care “ the powder 
of projection,” which transforms a ten million times 
its weight of the base metal into gold, § * * * 

Nagurjuna said: — 

I shall convey to you wliat has been experi- 
mented upon by Sakawafa. *(f 

* * * ♦ 

* A well-known alchemist; one of the 27 adepts mentioned 
in the opening lines of R. R. S. Vide Vol. i, p. 77. 

t Cf. “ Initiation into discipleship" in Vol, i, p. 115. 

t Cf, Rastiraava in Vol. i, pp. 64-<55, 

f has technical meaning. Cf. 

Vol, i, p. lao. 

1[ We are unfamiliar with this name, probably the reading is 
corrupt. 
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Tests for killed mercury. 

The first two couplets are almost the same as 
in Rasurwava. Cf. Vol. i, p. 74. 

When the quicksilver, which has acquired the 
colour and the lustre of the rising sun, stands the 
test of fire (/. e. is not readily volatilised), then 
it is to be regarded as fixed. 

Here follows a list of apparatus borrowed from 
Rasendramangala. — Detailed account of most of 
these will be found in R. R. S. Bk. ix. Vide 
Vol. i, p. 67. 


Chemistry in Rasahridaya 
of Bhikshu Govinda. 

Quicksilver digested with sour gruel and then 
•subjected to distillation is freed from [the im- 
ipurities of] lead and tin. i 

Much the same as above. 2 * * * ♦ 

Description of the apparatus for purificatfon 
of mercury by sublimation and distillation: it 
agrees almost literally with that given in R. R. S. 
Bk. ix, 6 8. Vide Vol. i, p. 121. 
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Pa/ala vii. 

Ingredients for making a vi</a for killing, 
metals. Cf. Rasar«ava, IX, 2-3. Vide Vol. i, p. 72. 

Preparation of mild alkali from the ashes of 
plants : — 

The process must be considered as a poor one, 
compared to the elaborate description in Sujruta'. 
Cf. Vol. i, p. 32. 

Pa/ala viii. 

Alum, blue vitriol : — all these 
severally or collectively are favourable for im- 
parting colour to quicksilver. 

Experts [on the properties] of metals are of 
opinion that tin gives strength, tikshwa colour, lead 
unctuousness, copper all these qualities [to mer- 
cury.) 

Couplets (in p. 29, Sans, texts) : The purport 
seems to be that when mercury is rubbed with cer- 
tain sulphides, e. g. orpiment, pyrites &c , and sub- 


The text is not very intelli^ijible. 'J'he other ingredients men- 
tioned are tiksh«a and kunta, these being varietie.s of iron ; but 
iron will not amalgamate with mercury. Tik.sh7fa may also mean a 
kind of saline earth. The old alchemists racked their brains in 
devising ingenious processes for robbing mercury of its fluidity and 
imparting to it various colours. Cf. Rasurwava, IX, 2-3, XI, 
197-198. Vide Vol. i, p. 74 and also “The Hindu method of 
manufacturing calomel.” — Ibid, p. 250. 
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limed, it assumes the colour of lac or Coccinella 
insect (a poetical and figurative way of expression 
for red colour) in the shape of the red crystalline 
sulphide. 

Pai^ala ix. 

Vaikninta, kanta, sasyaka, mfikshika, vimala, 
adri, darada, rasaka: — these are the 8 rasas# 
and their essences are well suited for chemical 
operations. 

Sulphur, gairika, kshiti, khechara (mica), 
anjana, kankushMa: — these are the uparasas- 
Cf. Vol. i, p. 8g. 

Gold and silver are the noble metals. 

Copper, brass, tikshwa and kanta (varieties of 
iron) are the essential or substantial metals ; lead 
and tin emit foetid odours. Cf. Vol. i, p, 113, 
footnote (i). 

The six salts are : — Sauvarchala, saindhava, 
chiilika (sal-ammoniac), samudra, romaka and 
\uidi. The alkalies are Sarjikakshara, yavakshara 
and borax. {Vide Vol. i. Index of subjects.) 

Pa/ala xi. 

A cupel made of boneash (goat’s) and lined 
internally with borax &c. 


* Cf. Vol. i, pp. 79-81. 
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Colophon giving an account of the author : — 

Madanaratha, King of Kinita, teacher of 
mercurial lore, in whom the Goddess of the science 
of mercury and minerals (Chemistry), the source 
of all good, has taken her abode for the benefit 
•of mankind, who can restore to the disfigured 
patient, afflicted with leprosy, the healthy come- 
liness and lustre of youth : 

Bhikshu Govinda, well versed in chemical 
operations and loaded with honours by the King 
of Kirata, composed this tantra entitled “ Rasahri- 
daya.” 

This tantra is written by Govinda, the grandson 
of Mangalavishwu and son of Sumanovishwu : — 
May Tathfigata pronounce his blessings. 


Chemistry in Kakachandesvari- 
mata Tantra. 

Pa/ala i. 

The first pa/'ala gives the origin (mythical) of 
the tantra. 

Pa/ala ii. 

Kakachawa^ejvari said : — 

* * * Please, give a brief account of the 
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Chemistry of the metals, the killing of mercury and 
minerals and the fusion of the gems. 3 4 

5 'rx Bhairava said : — 

* * * Mercury rubbed with the ingredi- 

ents of the vi</a (see Vol. i, p. 72) and roasted 
in a closed crucible, is killed instantly. That mer- 
cury now acquires the power of converting a base 
metal into 1,000 times its weight of go'd. 13-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and 
the milky juice of Calotropis gig., and roasted in a 
crucible, turns into gold. 18-20 

Earth for making crucibles. 21-22 Cf. Vol. i, 

pp. 67-68. 

Transmutation of iron into gold ; — process not 
clear. 25-32 

Pa/ala iii. 

Liquefaction of mica : — 

Thin plates of mica are to be smeared with the 
3 alkalies and borax and strongly heated in a 
crucible. The whole mass fuses.* * * * 29 30 


♦ Refractory silicates are treated similarly at the present day with 
the "fusion mi.xture”. 
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Chemistry in Rasendrachudamani 
of Somadeva. 

Sans, texts, p, 51. 

Tests for killed iron (rougel. 

As R. R S. has borrowed these from the pre- 
sent vork, it is unnecessary to repeat them here. 
Vit/e Vol. i, pp. 118-119. 

Saus. texts, pp. 52-53. 

Take lead of the weight of 30 pakas and rub 
it with the milky juice of Calotropis gi^^. and calcine 
it till its weight is reduced to a karsha : this resi- 
due, even if it be calcined a thousand times, will 
not undergo further decay (/. e. diminution in 
weight). Metallurgists call this residue derived 
from lead Chapala.* 

Tin also similarly treated will yield a cha- 
pala, which, on merely being touched with , the 
hand, kills (fixes) mercury. This mercury is re- 
commended for metallurgical and not for chemical 
purposes. 


Possibly it refers to lead derived from argentiferous galena. 
The lead, being cupelled off in the shape of litharge, will leave a 
button of silver, which will not undergo oxidation. 
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Sans, texts, pp. 53*54. 

[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 
thereof. The quantitative measurements are of 
particular interest.] 

I pala of tin should be taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc } * it is then to be digested 
with the decoction of certain herbs and plants and 
warm vinegar and once more rubbed tvith ^ pala 
of blue vitriol t and the juice of Abrus precato- 
rius. The mass is then to be divided into small 
pills ; these should then be put into a crucible with 
the lid on and the lire to be urged by means of 
bellows. The essence is then to be tak'fen out of 
the crucib’e. This essence of the Weight of jo 
5'&«as is then to be enclosed in a mixture of ashes 
and salts and roasted. This essence of the weight of 
2 nishkas is then to be fused with 8o times its weight 
of lead * * * . This (essence) is also termed 
chapala. Cf. “ the gold-like alloy^’ in Vol. i, 
PP- 74-75* 
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Sans, texts, p. 55. • 

When quicksilver has been deprived of its 
physical properties (lustre, fluidity Ac.) it is know n 
as nash^apish/a. Cf. Vol. i, p. 74. 

Somadeva will now give a brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which has been reproduced verbatim in R. R. S. 
Vide Vol. i, pp. \2\ et seq.) 

* * » * 

"Crddhyapatana apparatus as described by 
Nandin. Cf. Vol. i, pp. 124-25. 

KoshMi apparatus as described by Nandin. CC 
Vol. i, p. 69. 


Chemistry in Rasaprakasa- 
sudhakara of Yasodhara. 

Sans, texts, /. 57. 

Preparation of karpurarasa (lit. camphor of 
mercury, i. e. calomel) : practically the same pro- 
cess as given in Vol. i, pp. 250-51. 

[Note. Calomel is prescribed here only as an 
aphrodisiac and a specific for lepro.sy but not as a 
remedy for syphilis.] 
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Sans, texts., pp 5961. 

Rasc.ka (calamine) : the author of R. R. S. has 
evidently borrowed his description of this mineral 
from the present work. Cf. Vol. i, p. 87. 

Extraction of zinc from calamine : 

[The process agrees almost word for word 
with what is given in R. R. S. The essence poss- 
essing the lustre of lead runs out of the cruci- 
.ble.*] 

Sans, texts, pp, 61 62, 

Saunish/'rl or tuvarl (alum-earth) almost identi- 
cal with R. R. S. Cf. Vol. i, p. 91. 

* * * The essence extracted from the alums 
</ e. oil of vitriol) is to be used for operations 
with metals and not as medicine. 

Sans, texts, pp. 62-65. 

[ Descriptions of various kinds of pits for 
calcining and roasting purposes are given ; as also 
their dimensions with the number of cowdung- 
cakes to be used as fuel &c. Cf. the typical roast- 
ing pit in Vol. i, p. 127.] 

# » ♦ * 

Here ends Chapter X of Rasaprakilsasudhakara 
by Yasodhara, son of Padmanabha. 

♦ In R. R. S. we have "the essence possessing the lustre of tin.’’ 

2 
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Sans, texts, pp. 65-66. 

Hemakr/ya or process for the fabrication 
of gold : “I shall now speak of some curiosities of 
metals, partly from my own experience and partly 
from the classics on the subject. Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with 
the nnlky juice of Euphorbia neriifolia for 7 days, 
together and then to be digested another 3 days. 
Melted copper or silver or lead, being alloyed with 
the aforesaid mixture, acquires the power of con- 
verting 100 times its weight of base metal into 
gold.”* a. ante, p. 2. 

Chemistry in Rasachintamani of 
Madanantadeva. 

Sans, texts, p. 68. 

Svetabhasma ; Cf. ante p. 16 and also Vol. i, 
pp. 230-51. 

Sans. Texts, pp. 69 70, 

Two processes for the fabrication of gold : — 
much the same as already quoted from Vasodhara. 
Process for the fabrication of silver : — 

Take i part of bell-metal, 2 parts of silver, 4 
parts of steel (?) * * tlu!se to be fused with 

* and are technical term!! ; for the meaning of 

vide Yol. i, p. 130 . 
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tin and borax j — by this process will be made silver 
which will pass current for commercial purposes. 

Sans, fexis, p. 

Extraction of zinc from calamine : — 

The process is much the same as given above 
(p. 17), with this difference that, whereas Yaso- 
dhara hits off the completion of reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white fumes begin to 
appear. The crucible is then to be held in an 
inclined position so that the lead-like essence of 
calamine drops on the ground. 


Chemistry In Rasakalpa (Rudra» 
yamala Tantra.) 

Bowing to Yiva, the lord of mercury, and also 
the feet of Cha«^/ikil, I write this Rasakalpa, the 
depository of mercurial lore. 

CHAPTER i. 

Tests for killed mercury : — 

Killed mercury is that which is devoid of 
'^metallic) lustre, not so ponderous, white,* des- 

♦ The author previously refers to the red, black, white and even 
yellow ash (calx) of mercury ; it is not clear why he should here 
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troyer of metals, divested of fluidity and non-vola- 
tile when stirred over a fire. 40 Cf. tests in. 

Rasiirwava in Vol. i, p, 74 ; as also in Rasaratnukara, 
ante^ p. 9. 

Purified mercury should be preserved in the 
hollow of a tooth or gem or bamboo. 42 

CHAPTER 11. 

Gold, silver, copper, tin, lead and iron — these 
are the 6 metals ; vartaloha, &c,, (Vol. i, p. 1 14) 
are simply alloys, i 

Honest readers ! 1 beseech you with folded 

arms to favour my book with your merciful 
glance. 

The maharasas are 8 in number; c. mer- 
cury, cinnabar, sasyaka, rasaka, &c the 

rasas are mica, green vitriol and rajavarta, 

&c sulphur, orpiment and realgar, &c. 

are the uparasas as regarded by learned teachers 
Cf. Vol. i, pp. 79 and 89. 

There are 4 kinds of sulphur white, black, 

yellow and red. Cf. Vol. i, p. 90. 

* * # # 

restrict himself to the white variety only. Chloride or sulphide 
of mercury, when treated with a metal and heated, kills (/. e. parts 
with its chlorine or sulphur to) the latter and in that sense it i.s 
a destroyer of metals 
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The saurush^ris (alums) are of various kinds ; 
the kiisisas (vitriols) are of 3 kinds, — namely, 
kasisa proper, pushpa kasisa and hirakasisa.* Cf. 
Vol. i, p. 91. 

Gairika is stated to be of 2 varieties, — the one 
of golden hue, the other red ; Kahkush^Aa and 
other rasas are also described by certain teachers ; 
but these, however, are not referred to here, as we 
are treading in the footsteps of sages of old.t 
Sans, iexts, pp. 75-78. 

For the purification of mercury this process 
is recommended by Svachchhandabhairava and 
Govinda. 

Chiilikalavawa (Sal-ammoniac), sulphur and the 
ash of ginger, &c., digested one hundred times 

with cow’s urine, make a vi^/a for killing 

gold. Cf. Vol. i, p. 72. 

This process for killing [metals] was revealed 
by iSiva and has been transmitted by successive 
schools Oi adepts. 


* Hirakasa is the name by which green vitriol is known through- 
out India ; Royle supposes that this word is derived from the Pc-» 
Sian hura green, and Sans, kasisa. (Antiq. Hindu Med.) There is no 
necessity for looking upon hirakasa as a hybrid term, seeingthat it 
occurs in the present work in which Mahommedan influence is 
nowhere traceable. 

f Evidently Charaka and Siurruta, who mention only a few com- 
monly o^c^rring minerals. Vide Vol. i, pp. 29 and 44. 
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Extraction of the essence of copper pyrites. 
Cf. Vol. i, pp. 70 and 84. 

Extraction of zinc from calamine : — 

The process is practically the same as given in 
R. R. S. Cf. Vol. i, pp. 87 88. 

I have performed the [aforesaid] experiments 
with my own hands and have seen them with my 
own eyes. They are not recorded from mere 
hearsay or from the dictation of a teacher. These 
are being promulgated for the benefit of mankind. 


Chemistry in Rasarajalakshmi of 
Vishnudeva. 

Sans, texts, pp. 79-82. 

Give an account of the common rasas and 
uparasas. Cf. Vol. i, p. 79. 

Chemistry in Rasanakshatramaiika 
of Mathanasimha, physician 
to the King of IVIalwa. 

There are several prescriptions given in which 
mineral preparations play a conspicuous part. We 
have quoted only two ; in the first, among other 
ingredients opium occurs; in the second, the 
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Svachchhandabhairavarasa, probably named after 
the celebrated alchemist, we have the calces of tin, 
iron and mercury along with other drugs. 

Chemistry in Rasaratnakara of 
Nityanatha. 

Sans, texts, pp. 84-86. 

Test for killed mercury : — 

When the substance, being heated over a fire of 
paddy husks, does not further decrease in weight, 
it should be considered as reduced to a calx. 

Purified mercury should be stored in the hollow 
of a tooth or horn or bamboo. 

Directions for making factitious cinnabar (Ma- 
karadhvaja). Cf. Vol. i, p. 132 (footnote). 


Chemistry in Dhaturatnamala. 

In the beginning the author after salutation 
says : “ I shall speak of silver, gold, copper, lead, 

tin and iron as also of calamine, mica, pearls, 
coral, orpiment, realgar, the pyrites, mercury and 
diamond, — in fact, the properties of all the metals 
and minerals and the mode of their incineration,” 
Killing of silver. Cf, Vol. i, p. 107, 
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Chemistry in Rasapradipa. 

Description for preparing mineral acids by dis- 
tillation " iSankhadnlvarasa or liquid for dis- 
solving conchshells, — practically the same as given 
under “mineral acids” in Vol. i. p. i86. The last 
line says : “ Cowrie-shells and metals dropped 

into the liquid are at once dissolved.” 

Preparation of calomel and treatment of “ phiran- 
garoga” (syphilis) with its application. Cf. \"ol. i, 
p. 252. 

Chemistry in Dhatukriya or Dha- 
tumanjari(RudrayamaIa tantra.) 

Sa/is. texts, pp. g8 et seq. 

Tin, iron and copper are to be classed among the 
Miperior metals. 

In general a metal being alloyed with silver is 
improved in quality. Sattvaja metal (/. c. an alloy 
of tin and copper, vide below couplet 15) is of 
middle quality. 12-14 

Synonyms of the different metals. 39-49 

Synonyms of zinc : Jasatva, Yasadayaka,^ 
rupyabhriita (lil. brother to silver), charmaka, 
kharpara, rasaka, &c. 50‘5* 

Yasada is the name commonly given to the metal extracted 
from calamine. Vide Vol. i, p. 156. 
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Pittala is an alloy of copper and zinc. 63 

Kuffzsyaka is an alloy of tin and copper. 65 

Zinc being amalgamated with mercury gives rise 
to rasaka. 68 

[N.B . — Rasaka and kharpara are the names gen- 
erally applied to the mineral calamine {videYol i, 
p. 158), but here they stand for the metal (zinc) or 
its amalgam.] 

Lead being killed with the aid of gentle heat 
gives rise to minium (red lead). Cg 

Copper in combination with the “burning water” 
gives rise to tuttha (green vitriol), — Thus manifold 
operations arc performed with the aid of mantras 
and apparatus : all these belong to the province 
of Chemistry. 70-71 

Synonyms of harltfila (orpiment) : Orpiment is a 
consumer of mercury and also a clipper of its 
wings.* 79 

Synonyms of realgar, cinnabar, mica, &c. 81-89 

Synonyms of pearls, coral, tortoise-shell, conch- 

* The sulphide of arsenic on being rubbed with mercury and 
gently heated converts the latter itself into the sulphide. The 
mercury is thereby killed and fixed, i. e. deprived of its volatility 
(clipped of its wings— the Hindu alchemist’s favourite figure). 
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shell, tusk of elephants, the tail of the peacock. 
•90-108 

Localities for dift'erent metals. 113-121 

[ The information is very commonplace.] 

Localities for copper specified ; Nepal, Kama- 
‘rupa tthe eastern pornon of Assam), Bahgala,t the 
country of the Mlechchhas, Ruma and the country 
of the Phirahgas, &c. 143-145 

Localities for zinc : Kamboja, Ruma, Balkh, &c. 
146 

Metals in combination with mercury and sulphur 
become fit for administration as medicine. 153 
* * * * 

Process of roasting a substance in a stout glass- 
vessel using goat-and-cow- dung-cakes and husks 
•of paddy grains as fuel. 9-10 

One part of gold and four parts of zinc are to 
be melted together and the alloy roasted in a closed 
crucible . . . the process repeated with the 

addition of alkalies .... gold of a reddish 
yellow colour will thus be generated, n-17 

* All these have been placed under the category of (^if 
inferior dhatu. Though the term dhAtu generally means 
tnetal, it is often applied to a mineral ; here, however, it covpr^ 
•a much wider field* 

i* This isihe name given to Bengal in many Tantras. 
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A process for making factitious cinnabar by 
pouring mercury into its own weight of molten 
sulphur and then adding three-fourths its weight 

of orpiment The mass to be rubbed 

in a mortar and subjected to sublimation. 23-30 

By using the augmented* gold as a means of 
exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. 
This [ fraudulent substitute for ] silver can be 
used for purposes of exchange, and one can thus 
-amass wealth. 85-86 

Pure gold is to be alloyed with one hundred 
times its weight of copper and this [ imitation ] 
■ gold will resemble native gold. 88 

Lead and copper being alloyed together will give 
:rise to gold. 97*98 

Colophon : Here ends the Chapter on the ex- 
'tolling of gold in Rudra-yamala. 

“ Cf< footnote, p. 2. 
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Chemistry in Suvarnatantra 
or Svarnatantra. 

The origin of the tantra is explained in the open- 
ing lines. Parajrurama having given away his 
worldly possessions to Ka,vyapa is rendered des- 
titute, and thus has to invoke the aid of the God 
/Siva for his very maintenance. 

■Siva said : Listen ! I shall now reveal to you 
the most wonderful mysteries of Svar;/atantra. l-io 

A kind of oil is exuded from the bulbous root 
of a plant; all ar> und it within a radius of ten 
cubits oily water is exuded and a venomous snuke 
lives under it. If you want to test the properties 
of the bulb, you should thrust a needle into it, 
and the needle at once dissolves. Having procured 
this bulb, rub it with mercury in a mortar and add 
the oil and subject the mixture to heat in a crucible. 
The mercury is at once killed and acquires the 
property of converting one hundred thousand times 
its own weight of the base metal into gold.* 14-18 

Pure orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility. The 8 metals in the molten state 
being treated with this prepared orpiment acquire 
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the power of transmutation. When the above 
oil is thrown into molten copper, it is turned into 
gold of beautiful lustre. Tin and bell-metal simi- 
larly treated are turned into silver, and copper, 
iron, brass and silver into gold. 19-24 

/SankhadiTivaka {aqua regia, see ante p. 24) 
is spoken of as an universal solvent .... 

This solvent with mercury is to be placed 
in a glazed crucible and subjected to heat ; the 
mercury, thus killed, can convert the 8 metals into 
gold. By partaking of this mercury one becomes 
immortal ; even his urine and fseces can convert 
copper into gold.* i-io 

* This sort of belief was prevalent also at the time of the com- 
position cf Ras;ir;2ava. 



Knowledge of 6eni$. 

A few’ words on gems may not be considered! 
beyond the scope of the present work especially 
as the subject has already drawm the attention 
of some European scholars.^ We shall, however, 
limit ourselves, as far as possible, purely to the 
physical and chemical properties of the precious 
stones. 

It has already been seen that among the 64 
branches of arts and sciences recognised in the 
ancient * Kumasfura ’ of Vatsyayana occur the fol- 
lowing:— (a) the testing [of the genuineness or 
otherwise ] of gold and the gems ; {b) knowledge 
of the colouring of gems, as also of mines and 
quarries, f Varahamihira (d. .'>87 A. D.) in his 
“ Vr/hat Sawhitfi” also conveys much useful infor- 
mation on this subject, but as he in his turn refers 


Garbe in his ** Indischen Mineralien” (Leipzig, 1882) gives the 
text and the translation of Ch. xiii of Narahari’s “ Rujanighan/u 
this work, however, is comparatively modern. Much useful? 
information on the subject with bibliographical references 
will be found in Professor Yoge^a Chandra Ray’s treatise in Ben- 
gali entitled ** Ratnapariksha.” 

Vide V^ol. i, p. 191. 
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to experts who preceded him,* it may safely be 
concluded that long before this time it received 
adequate attention. 

'Pile Garurt^iipuruy/a under the heading of 
Ratnaparikshn (examination of the gems) de- 
votes several chapters to a detailed and fairly 
exhaustive description of the gems. This Rurawa 
like so many of its class discusses on a variety of 
topics, mundane and spiritual ; in short, it may be 
looked upon as a sort of mttltum in parvo. 

From time immemorial the gems have been 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for ward- 
ing off perils and the malignant influences of the 
planets and for securing luck and longevity. 
Hence it is that particular attention is paid to the 
testing of gems, as their virtue increases in pro- 
portion as they are faultless and flawless. 

The typical characters which were most relied 
upon for differentinting one species of a gem from 
another were (i) the relative weight, (2) hardness, 
(3) lustre, transparency and colour, (4) fusibility, 
especially when heated in combination with the 
alkalies. It will be noticed that even the lapidaries 

* 
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and the mineralogists of the present day have to 
depend largely upon these properties in the dassi- 
tication of the stones. We shall now proceed 
to say a few words under each of the above charac- 
ters following in the main the authority of Garu^/a- 
purava. 

I. Relativ'E weight. We have purposely used 
these terms as contradistinguished from “specific 
gravity” : as the latter connotes peculiar associa 
tions. The principle of Archemedes being evi- 
dently unknown among the Hindus, the measure- 
ment of volume could only be roughly approximate. 
To cite some illustrations. A stone may be of the 
same species as, and equal in volume to, a padma- 
raga (oriental ruby), but will differ in weight from 
the latter.* 

Empirical and arbitrary scales of weight were 
adopted as standards. A ruby occupying the 
volume of a gunja {ahrus prccatoriiis) may be 
equal in weight to lo, 7 and 3 guiijas respectively. 
A ruby of the volume of a .vr/galakola (a kind of 
jujube) should weigh 12, S and 7 gunjas res- 
pectively. Again, a ruby of the volume of an 
amalaki {phylla?ithus cmblica) should w(!igh 30, 20 

« ’Sir gar; ( 

Garuda. 
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and 1 6 miishus respectively.* In each case the gem 
which is of greater weight is superior in quality 
and the value thereof is enhanced in proportion.f 

In the case of precious metals, however, adultera- 
tion was detected by an ingenious device, which 
may be regarded as a near approach to the princi- 
ple of Archemedes, Suppose it is intended to 

test the purity of a specimen of gold. All that 
one has to do is to draw a wire of this gold and 
another of the standard gold through the .self-same 
orifice [of corundum]. As these wires are of equal 

' We give below the stamlard weights as current at the time of 
\'.Trjihamihira. 

8 White mustards ... i ta//r/ula (a grain of paddy) 

4 Ta//r/ulas ... I giw]R {ahrns />nraforiu.\) 

5 Gunjas ... i Mushii 

r 6 Mashas ... I Karsha or suvaraa or tolaka 

4 l\arshas ... i pala 

The standard of weight lias always varied in different times in 
different parts of India, lo gunjas weigh about l8 grains. The 
.seeds often -ary in size. 

i* Cianu/a lays special stress on the high specific gravity ( 4*0) 
of :i genuine ruby. again igsijs TT’Ol’lt : I 

While high specific gravity is indicative of the e.vcellence of the 
gems in general, in the case of diamond it is just the reverse. 
Jliiffl warraiiatt I JT?t tfqflwar 

It i.s not easy to account for this qualifying clause, seeing that 
diamond has a sp. gr. of 3*5. 
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diameters, equal lengths will have equal weights, 
provided the sample is pure.* 

2. Hardness, There are many stones which in 
external appearance; resemble a ruby ; the spurious 
substitute may easily be detected by its difference 
in softness (low degree of hardness), and low 
specific gravity ; again in case of suspicion the 
gem is to be rubbed on a whetstone ; if it simply 
gains in lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a ruby), t Diamond and corundum alone 
will scratch ruby and sa[iphi'‘e. Skilful lapidaries 
often make imitation diamonds of zircon, rubv, 
cat’s-eye, rock-crystal and glass ; hence they are to 
be tested by calling in the aid of learned experts. 
All the gems occurring in this world as also the 
metals will be scratched by a diamond, but the 
latter will not be similarly affected by the former. 
A diamond alone will scratch a diamond. | 

yiat: wraTTfr ll .Vukram'ti. 

t This is true in a qualified sense only. After the diamaml 
roruncUim is the hardest of all known mineraLs. 

J The ruby and the sapphire are only varieties of ( Onindinn. 
Varaha clas.se.s corundum as a species of ruby, the former beim; 
dotted over with black and white patches and feeble iiv lustre ^/. r 
the non-transparent or coarse kind It h scarcely necessary to 
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To tlie above tests Rajanigha;;/ii adds another, 
namely, when a diamond is struck with an iron 
hammer, it is not broken to pieces * 

point out that the very word ‘ corundum” is derived from the 
Hindi kiirdud, a corrupt form of the Sanskrit kuruvinda. The 
statement “ corundum will scratt'h ruby and sapphire'" is not 
strictly accurate. There are degrees of hardness among the differ- 
ent varieties of c(>rundum, the blue sapphire standing first in this 
respect. 

We give here the original texts of w’hich we have given above 
almost a literal translation. 

“’smwjgffi I 

ir ^wfer i 

^ ii” 

fr si^ cR'p' q^Ti5t?gifi^gt: h” 

The reading of the text is very corrupt Garbe gives as many 
as 12 variants ; that adopted by him seems to be on the whole re- 
liable as also his rendering ; “ Wenn er mit anderen steinen Oder 
eisernen Hammcrn geschlagen mcht zerspringt.” On account of 
its brittleness a diamond will readily be shivered into splinters 
under the blow of a hammer. The following extract from Bauer 
and Spencer’s “Precious stones’’ (pp. 129-130) may prove of 
interest. — 

“ The hardness of diamond has often been confused with its 
frangibility or brittleness. It has been supposed, especially in 
ancient and mediaeval times that hammer and anvil may be shat- 
tered but not the diamond which lies between. This statement was 
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3. Lustre, transparency, colour and other 
optical properties. Difference in lustre ( 
is often regarded as a diagnostic feature of tlie 
gems. According to Varaha gems of superior quali- 
ties should possess cool (lit. waxy) lustre, be limpid 
and emit rich rays. Classification according to 
colour is often enjoined. For instance, a diamond 
may be perfectly colourless, or it may be yellow, 


made by Pliny, the great naturalist of ancient days, who was 
killed in 79 A.D. at the first historic eruption of Vesuvius. He 
proceeded to say further that the fragmentation of a diamond may 
be effected by subjecting it to a preliminary immersion in the 
warm blood of a goat, but that even under these circumstances 
the hammer and anvil will also be broken ! Ai'cording to Albert us 
Magnus (1205-1280) the blood is more efikacious if the goat has 
previously drunk wine or eaten parsely. 

“ Such being the views then held respecting the unbreakable and 
indestructible character of the diamond, it is easy to understand 
why the Greek word adamas, signifying unconquerable, should 
have been applied to this stone, although its application to the 
diamond is singularly inappropriate and inaccurate when its 
extreme frangibility is considered. Many a doubtful stone has 
been submitted to the test of the hammer, with the belief that the 
blow would be re.sisted only if the stone were a genuine diamond. 
Probably many beautiful stones have been sacrificed to thi.s old 
belief. As a matter of fact, diamond is easily fractured, a very 
moderate blow from a hammer sufficing for the purpose; its per- 
lect cleavage places it among the most brittle of minerals.'* 
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black, red or copper-tinted.* Stones which are 
translucent, opaque and of dull colour are inferior 
in quality. In the case of diamond special stress is 
laid on its displaying the colours of the rainbow 
fdue to its high dispersive power]. Some gems 
have only one shade of colour others 

again two ( t 

The changes in colour which the ruby and the 
sapphire undergo under the influence of heat had 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the pro- 


* TTB 'ftrr f%?r (Vaniha); ’UWIH (Garurfa). 

Yellow diamonds are unknown in India at the present day at any 
rate. “ India can claim for its own all the finely coloured stones 
of blue, green and red, not however, yellow diamonds, which come 
mainly from South Africa,” (Bauer and Spencer). Crystals of black 
diamond should not be confounded with the black carbonado. 

t Probably refers to dichroism. As has already been pointed 
out the red luby and the blue sapphire are only varieties of corun- 
dum, which often occur in well-developed crystals belonging to the 
rhombohcdral divi>ion of the hexagonal system. “ The dichroism 
of the ruby alfords a means whereby it may be distinguished with 
certainty from other red stones, such as spinel and the different 
varieties of garnet, which crystallise in the cubic system, and thus 
being singly refracting can show no dichroism,” (Bauer and Spen* 
cer). ** The dichroism of the sapphires of Siam is specially well 
marked.” 
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per degree of temperature ( is exceeded, 

the stone may be materially injured.* 

4. Fusibility (Lioukkacfion). It was well- 
known tliat all the gems with the exception of 
diam uid would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car- 
bonates [now familiar in the Laboratory as the 
‘‘ fusion mixture d'he liquid principle of gems 
Tjfili 5% was a favourite remedy with the 
Hindu latro-Chemists (Cf. Vol. i, p 103). As 
most of the precious stones belong to the 
corundum and the spinel group, they easily yield 
to treatment with sodium and potassium carbo- 
nates. In the case of the pearls it is recommended 
that they should be enclosed inside lemons and 
placed in a mass of paddy grains [for the sake 
of the warmth]. 

* qiituimqlJirt'. (?) 1 

11 

qsfl; qfTTfgg^?)! n (j!aru>'/a, 

Cf. “ The red ruby, at a hi^h temperature, is colourless : on cool- 
ing it first becomes green, after which it gradually assumes its 
original fine red colour.” (Bauer and Spencer). “ The blue colour 
of the sapphire disappears On heating.” — Ibid. 
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Genfral and concluding remarks. 

The crystalline character of the minerals is refer- 
red to in one or two places. All the old writers agree 
in describing the diamond as having 6 angles. 8.faces 
and 12 edges * The octahedral form of the crys- 
tal is common in the diamond occurring in the 
neighbourhood of Panna in Bundel Khand. Rfi- 
,janigha«/u further adds that the stone is often 
endowed with numerous faces and edges. f Accord- 
ing to Rasaratnasamuchchaya the female diamond 
is flattened and rouiuh'd, whilst the neuter is 
rounded and obtu.se-angled J Vaikranta is also 

* qiVlfsT VITjg ^-gCT l Camrfa. 

T “ In m<^st cubes of diamond, however, eat'h edge is replaced 

by two faces, the twenty-four faces thus derived would, if 

produced or enlarged ” suiliciently, give rise to the form known as 
the four-faced cube, or tetrakis-hexahedron. (Bauer and Spencer). 

;i;The rendering of the description of diamond in R. R, S. (z'tWe 
Vol. i, p. loo) is based upon a misreading The correct reading 
is that adopter! by the Poona edition, namely,^^]^’^y 7 Brcfi^^ 

“a diamond has 8 faces and Wangles.’’ The author evidently 
uses and in the same sense ; there cannot be any con- 

fusion here, as distinct mention is made of the 6 angles. As a rule 
and are used synonymously. 'I'hus in \'^araha 
is described as ; the commentator Bha//otpala explains it 

I “ Rounded " (^'^) : Cf. Bauer 
.and Spencer. The faces of diamond crystals differ from 
those of most other crystallised minerals, in that they are, as a 
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(probably a mineral of the spinel group, vide Vol. i, 
p. 83) described as having 8 faces and 6 angles. 

It is sometimes asserted that the phosphores- 
cence of diamond was first observed in 1663 A. D. 
by the celebrated Robert Boyle. Bhoja, (nth cen- 
tury A.D ) however, mentions this property.* 
h'aults in urecious stones due to isolated grains of 
minute gravels etc., embedded in the mass * now 
technically called “ enclosures”], are also referred 
to. t 

It may be noted here that what is generally 
known as the Indian or Tavernier’s rule for de- 
termining the value of diamond can be traced back 
to a remote date. -Sukraniti speaks of it as the 
“ rule of square.^,” J while Vanlha, him.self a great 

rule, much curved and rounded instead of being perfectly plane, 
as is usually the case.'’ p. 119. “Obtuse-angled’’ ) 

in the t ivstallographic terminology should be rendered as “ with 
corners truncated off.” 

^ (phosphoresces in the dark). 

I ^ 11 Bantha. 

Here and ao doubt refer to the minute pebbles 

(gravels) enclosed in the body of the stones. 

+ W » diamond weighing 

I rati be worth x, one of the weight of 4 ratis will be worths 
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niatluMiiatician, gives practically the same rule, 
though somewhat on an elaborate scale. * 

It would be unfair to con»pare‘the progress made 
by the Hindus in this branch of knowledge in the 
6th century A.D. and perhaps earlier with that of 
the present day. Reference to the crystalline forms 
of diamond can be found in tlie writings of Keppler, 
Steno and Robert Boyle in the seventeenth century. 
Scientific crystallography originated with Rome 
de risle and the abb^ Ilaiiy at the end of the 
eighteenth century. The various physical and 
chemical properties of the minerals culled here be- 
speak considerable powers of keen observation.t 


i II 

/. e. if I diamond weighing 20 ta«e/ulas (p. 33 anU^ be 
worth 2 lacs (2,00,000), one weighing 5 tawrfulas will be worth only 
(5'-^ K 4 ioo)th part of 2 lacs or 2,000. 

t Concerning Ratnapariksha </. also “ Les Lapidaires Indiens’’ 
by M. F'inot »n the ** Bibliotheque de TEccle des Hautes Etudes/* 
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NOTE ON THE METHOD OF FREI’ARING 
CAUSTIC ALKALI. 

Ill the first X'olunie of our History the detailed 
description of preparing caustic alkali from the 
ashes of plants has been (juoted at length from the 
SuiTuta and we referred to it “ as a proof of the 
liigh degree of perfection in scientilic pharmacy 
achieved by the Hindus at an early age."* M. 
Berthelot has no less been struck with the origina- 
lity of this process ; indeed, he goes so far as to 
sujigest that this portion in the .Siuruta is evi- 
dently modern and in fact a later addition derived 
fiom contact with the European chemists, t 

The process of rendering mild alkali caustic by 
the addition of lime is to be lound also in Chakra- 
p;w/i (f. 1050 A. D ) and Vslgbha/a, who must have 
preceded the former by several centuries, and it is 
well known that both these authors are deeply 
indebted to the Siuvruta. There is not thus the 
remote.st chance of in.spiration from the European 
chemists. 


=:■ Vide Vol. i. Intro, c, 
t Journal des .Savants, Jan. 1903, p. 4J. 
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We have evidence from quite an unexpected 
and independent source that the cauterization of 
bad wounds by means ol caustic alkali was an 
establislied custom in ancient India. Thus we? read 
in Th(? Questions of king* Milinda"^ : — 

And when the inflammation had gone down, 
and the wound had become sweet, suppose he were 
tht'ii to cut into it with a lancet, and burn it with 
caustic. And when he had cauterized it, suppose 
he were to prescribe an alkaline wash . . . . 
Now tell me, O king ! would it be out of cruelty 
that the surgeon . . • . thus cut with the 

lancet and cauterized with the stick of caustic/’ 

"■ Sacred Book.^j of the l^ast,” \'ol. XXX\^ p. 168. 
AUhougli Milinda has been identified with the Bactrian 
Greek king Menander (<.'.140'' — 110 B. C.), it is not to be 
supposed that any Cireek influence can be traced in it. In 
this ethical romance, king Milinda and the Buddhist 
Bhikshu Njigasena have been put forward simply as men 
of straw ” to quote Rhys Davids. The work in reality con- 
veys the teachings of the older Buddhists (Hinayuiiists) with 
.the background of Ssiwkhya and X'edanta metaphysics. 
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The Tantrists, the Rosicrucians and 
the seekers after trutha 

The East has not been always East and the 
West, West. Modern Europe is materialistic, but 
she has not disdained in the past to “ plunge in 
thought.” This reminds us of the truth of the 
poet's words : “ one touch of nature makes the 
whole world kin.’’ Ancient Greece had her orphic 
mysteries. They were developed into a religiou.s 
and ethical system, by Pythagoras. In the schools 
of Alexandria the neo-Pythagoreans and the neo- 
Platonists further added to it the Vedantic doctrine 
of a world-soul. 

*• With the dissolution of the nco- Platonic school in the 
sixth century, Greek philosophy disappears, it is true, as a 
distinct phenomenon from the theatre of history, but it con- 
tinues to exist in combination with foreign elements in the 
service of a new form of culture in the Science of the Middle 
Ages and of modern times. ” (Zeller). 

Says Waite : — 

“ The traditions of the neo-Platonic philosophy, with its ela- 
borate iheurgical system, were to some extent perpetuated 
through the whole period of the Middle Ages, for besides 
the orthodox theology of the great Latin Church and amidst 
the clamour of scholastic philosophy, we find the secret theo- 
sophy of the magician, the Kabbalist, and the alchemical 
adept borrowing, directly or indirectly, from this prolific 
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fountain of exalted mysticism. The traces of its influence 
are discoverable in Augustine, in Albertus Magnus, in St. 
Thomas, the angel of the schools, and in other shining lights 
of western Christendom, while the metaphysical principles of 
Johannes Scotus Krigena, even so early as the close of the 
ninth century, were an actual revival of this philosophy.”'* 

History repeats itself. In India the Yoga doc- 
trines of Patanjali paved tlie way for tlie origin 
of Tantric mysticism and it associated, itself witli 
magic and alchemy. Some twelve centuries later, 
this phase in the stage of human progress found 
exponents in the soil of Europe. As Waite 
says : — 

‘‘ In an age of progress, of doubt, and of great intellectual 
activity, it is singular to remark the almost invariable pre- 
valence of mysticism in one or other of its manifold phases, 
and the close of the sixteenth century beheld spreading over 
the whole of (jermany and passing thence into Denmark, 
hVance, England and Italy, a mighty school of mysticism in 
the great multitude cf magicians, alchemists, \'c., who 
directly or indirectly were followers of the renowned Fara- 
colsus.”'}* 

History of the Rosicrucians,*’ p. 27. Regarding the sect 
of the Cabalists see also Keckys ‘‘Rationalism in Europe.’' 
Vol. i, p. 42. ed., 1900. 

t See also Kopp’s Die Alchemic in alt. u. neu» Zeit^” ii, 
.pp. 1—146, on the Bekanntschaft mit (ieheimnisseu der 
Magie, Theosophie, Alchemic u. A.” 
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Ev(;n the lovver strata of society in England 
did not escape the contagion. Sir William Temple 
observes : “ I have had several servants far gone 

in divinity, others in poetry, have known in the 
families of some friends, a keeper deep in the 
Kosicrucian mysteries.” 

There are those who sneer at the , attempts of 
llie alchemists to convert the baser metals into 
gold and are at the pains to insinuate that the 
motives of tlie adepts were sordid. It may be 
that there have been here and there men — vulgar 
I hiirlatans — who have pursued the rr/Y merely from 
worldly considerations. The high priests of al- 
chemy, however have in every age and clime been 
honest seekers after truth. Had there been no 
desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
would have been no science. Whence come we 
and whither are we destined to tro ^ What is this 
substance made up of, and what are its ultimate 
constituents, and what will its combination with 
this or that lead to ? The.se are queries, tlie solu- 
tion of which or rather the very attempts to solve 
which mark the birth of pliilosophy. Patahjali 
and Nagfirjuna in India and Paracelsus in Europe 
stand forth as the prominent representatives of 
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this spirit of inquiry. They have been dreamers, 
mystics and naturalists all combined in one. Such 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to peep into regions beyond the 
ken of our gross senses. As Emerson puts it : — 

“ The privilege of lliis class is an access to the secrets 
and structure of nature, by some higher method than by 
experience. In common parlance, what one man is .said to 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine.”* 

Plotinus heaved a sigh at the soul with its infi- 
nite possibilities being caged in a frail and cor- 
ruptible body. The purMiit of alchemy by the 
esoteric Tantrist is easily explained. To him it 
was only a means to an end. “ It (mercury) is alone 
that can make the body undecaying and im- 
mortal. ’T We find echoes of the same sentiment 
in the authoritative literature of the Rosicrucians. 

Says Waite : — 

“ Among the concourse of inquirers, and the clamour of 
supposed and pretended discoverers, there rose gradually 
•nto deserved prominence an advanced school of illuminati, 

* "Swedenborg ; or, the mystic." 

f I7(/(’ ‘‘History of Hindu Chemistry," ^’ol. i. Intro. 
Ixxvii and xcv— xevi. 
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who, employing the terminology of the titrha philosopliontin, 
under the pretence of alchemical pursuits appear to have 
concealed a more exalted aim. . » . 'The student is 
•directed by these writers from the pursuit ol material gold to 
llie discovery of . incorruptible and purely spiritual treasures. 
. . Physical transmutation, the one and supreme end of 

the practical alchemist, sinks into complete insignificance ; 
jieverthe.ess, it is performed by the adept a.nd is a landmark 
in his sublime progress. ' 1. c. p. 32. 

The sage and seer of Hoenheim had his wresl- 
iings. Should he pursue knowledge lor its own 
.sake or for what it bringeth ? His evil genius liolds 
out the bait thus : — 

“ Know not for knowing’s sake 
But to become a star to men for ever : 

Know for the gain it gets, the praise it brings, 

The wonder it inspires, the love it breed-s.”'** 

The spiritual at last triumphs over the base in 
man. Paracelsus has his revelation, and he bursts 
fortli : — 

‘‘Truth is within ourselves: it takes no rise 

J^Vom oiiiward things, whaie’er you may heligve, 

'There is an inmost centre in us all 

Where truth abides in fulness : and aj*oiind 

Wall upon wall, the gross flesh henfs.it 

The perfect clear perception— which is truth/''^ 


Browning’s Paracelsus/' 
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In the above delineation the poet has done no 
more than bare justice to the inward longings of 
an ideal alchemist, who is only an honest seeker 
after truth. The spiritual and thought-world has 
always transgressed all barriers of time and space. 
Kanada, Patanjali and Nstgarjuna of India and 
Heraclitus, Empedocles and Plato and the rest — ■ 
they all loiin a lioly fratemity ; aye, these prophets 
and oracles of the intelii ct belong to a “lofty and 
sequestered class, “the high-priesthood of the 
pure reason, the Trtsmegisti, the expounders of the 
principles of thought from age to age. When at 
long intervals we turn over their abstruse pages, 
wonderful seems, the calm and grand air of these 
few, these great spiriturl lords, who have walked 
in the world, — these of the old religion, — dwelling 
in a worship which makes the sanctities of Chris- 
tianity look parvenucs and popular ; for ‘persua- 
sion is in soul, but necessity is in intellect.’ "* 

* Emerson : on ‘‘Inlellecl,’’ 


:oo: 
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The metals and their loss in weig^ht 
after calcination. 

Very vague ideas prevailed among the Hindu 
philosophers on the constitutions of a metal audits 
fate after calcination. We are reminded of the 
diversity of opinion in Europe before the time of La- 
voisier. A metal like every material substance was 
supposed to be formed of one or more of the five 
bhutas ; in fact the earthy or saline element was 
taken to be predominantin it,* and hence it lent itself 
so readily to calcination, t It should be noted here 
that by “bhuta'’ was understood not so much an 
element in the modern connotation of the term as 
certain qualities of individual substances. Even 
mercury was regarded as composed of the five 
bhutas. X When a metal was submitted to calcina- 
tion some of its component bhutas escaped, leaving 
the earthy or saline portion behind ; hence the ash 
(calx) must weigh less than the original metal itself. 

i Ch. i., 24. 

Again in Ch. XLVI (Sutra) 345 et seq. the metals are in- 
cluded among the saline ingredients. 

t Ch ‘'For some maintain that gold is solid light, or, at 
least that the chief ingredient is light, which is rendered solid 
•by mixture with some particles of earth. Were it mere earth" 
rit might be calcined by fire strongly urged — Vol. l. p. 9. 



There is, however, no direct reference to be met 
with anywhere as regards the quantitative aspect of 
the question so clearly established by Lavoisier. 

The proportion of loss which a metal undergoes 
on ignition was made the basis for determining its 
purity and we find in the law-books an arbitrary 
scale fixed. Thus according to Yajriavalkya,“gold is 
unaffected by fire, while one hundred parts by 
weight of silver, tin and copper lose (lit. undergo 
decay to the extent of ) two, eight and fifteen 
parts respectively. * This is to be taken as refer- 
ring not to the roasting (killing) of a metal but 
simply as allowance made to goldsmiths and other 
artisans for loss incurred in the .shape of dioss &c. 
when it is melted in a crucible. 

That copper, lead, tin and other base metals 
when repeatedly calcined are completely 
reduced to their calces was well known as will be 
seen throughout the body of the texts. The passage 
from Rasendra-chiidfimawi (p. 14) deserves some 
notice. Lead of the wanght of 30 p«las is to be 
calcined till its weight is reduced to a kars/ta 
paid). Even if it be calcined now one thousand 
tones, it will not undergo further reduction in w'eight. 
Our author evidently had his experience of lead 
derived from argentiferous galena, which would leave 

* firq«?r ?:gi?f ai?r 1 

dit "q aw u 
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a residue in the shape of a “button'^ of silver after 
the lead had been cupelled off. * 

* Similar confu^^ion prevailed in Europe up till the rnd of 
the 17th century. The following^ extract from Robert Bo\le’s 
“Concerning the Unsuc essfulnoss of Ex.perimcnts” will make 
the point clear. 

“Having, upon occasion, had the curiosity not long smee 
to visit some mines of lead and other metals, I find that there 
is a great difference, and discernible even to the eye betwixt 
the several 01 es ; for instance, of lead, .Kome of which i can 
show you so li’ e steel, and so unlike common lead ore, that the 
workmen upon that account are pleased to call it^t(cl-ore. 
which being of more difficult fusion than ordinal y. tl ry are 
wont to mix it with other ore, which they c»'dl firrr-oir, to faci- 
litate the melting of if. And I likewise took notice of an ore, 
which for its aptness to vitrify^ and serve the potters to glaze 
their earthen vessels, the miners call pottt rn-ore, and sell it 
(at least where I saw it digged up) dearer than other ore, from 
which it differs both visibly enough^and as the workmen affirm 
in divers other (and those less obvious) qualities ; and }et all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of lead. In which therefore it is no wonder, 
that severer inquiries find a great deal of disparity, I remem» 
ber I did rot long since cau.se some lead-ore to be tried, which 
being the most promising that ever I saw, made me suppo.se 
it might contain some considerable quantity of silver : but 
though it proved so rich in lead, as to yield after the rale of 
seventy pound to the hundred, yet one of the most expert 
artists in Europe could not extract one grain of silver out of 
it ; whereas the lead of very^many mines, being skilfully ex- 
amined, will leave behind it, upon the test, a proportion of pure 
silver. And though this quantity of silver be not considerable 
•enough to make such mines as yield it pass for silver mines 



Antimony. 

Although there is no direct recognition of anti- 
mony as a distinct metal, some sort of allusion to it 
as a variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that at first sight stibnite may be mistaken for 
galena. The mineral sauvTranjana or nllanjana was 
thus indiscriminately applied both to the sulphides 
of antimony and of lead ( cf. vol. i., pp. 93-05 ) 
That nllanjana contained a new metal was often 
sLispect^'d though its nature was not properly under- 
stood. Thus in Kasendra-chudama;/i wc have “nilah- 
jana, mined with tiksh/za (cast iron), and heated 
several times yields a superior kind of lead, which 
is readily fusible and is of mild black colour/^* 

(or, as we are wont to call them mines-royal) because tliesilv'er 
will not quit the cost of extracting it ; yet such mines though 
they pass but For lead mines with the metalist, may appear to 
be mixt mines to the naturalist, who may meet with divers ex- 
periments, wherein the little silver that is in them, may make 
their lead operate differently from that of those ores, which are 
wholly destitute of silver,” — Edition of 1772, p. 323. 

★ I idc Sans, te.xts, p. 52. 'Ihe identical distich occurs also 
in K. R. S. Cf. vol. I. p. 1 19. Cf. also ‘ But to detain you no 
longer on this subject, give me only leave to strengthen the 
paradox I have proposed, by the authority of that great and can- 
did chymist Basilius Valentinus^ who speaking of antimony, 
after he hath told us, that there are several kinds of it, and 
especially tu(» ; the one more mercurial and of a golden property, 
witnessed by the shining streaks Or beams it abounds with; the 



The preparation known as 
Svarnasindura or makaradhvaja. 

As the “law of definite proportion’' was un- 
known to the ancients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide, ‘‘Makaradhvaja” even at the 
present day is a favourite remedy with the Hindu 
physicians of the Ayurvedic school.’*^ Let us follow 
the recipe as given in Rasendra-chintamawi : “when 
quicksilver is killed with an equal weight of 
purified sulphur, it becomes hundred times more 
efficacious ; when it is killed with twice its weight 
of sulphur it cures leprosy ^ when it is killed with 
thrice its weight of sulphur it cures mental 
langour ; when it is killed with four times its 
weight of sulphur it removes grey hair and 
wrinkles ; when it is killed with five times its 

other more full of sulphur, but destitute of the golden nature 
that enriches the former ; adds, that there is such a different 
goodness betwixt the several sorts of antimony, as there is be- 
twixt the several sorts of flesh or fish, which, though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
point of goodness, which brings into my mind the great 
difference which I have found, even visible to the eye, betwixt 
the several sorts of Antimony.’' — Boyle’s work — l.c. p, 324. 

If we take the historical meaning of the term “A'^yurvedic,* " 
the above preparation cannot lay claim to this distinction, for 
it was unknown at the time of the Charaka and the Su^ruta 
and was introduced into the Materia Medica during the 
Tantric period. • 
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weight of sulphur it cures consumption ; and 
when it is killed with six times its weight of sul* 
phur it is a panacea for all the ills that flesh is 
heir to. * Now 25 parts by weight of mercury can 
only take up (/. e. combine vvith^ 4 parts by weight 
of sulphur 3 the excess of sulphur simply sublimes 
off unchanged. In the actual preparation of svarwa- 
sindfi/a (Lit. vermilion wiih gold) the mercury is 
first made into an amalgam with thin gold leaves 
and then repeatedly rubbed in a mortar with 
sulphur. During the process of sublimation 
the excess of sulphur volatilises off as we 
have already explained and the gold in fine parti- 
cles remains behind as a residue. The lustrous, 
crystalline, reddish brown sublimate, which ( ollects 
neare.st the source of heat, t has the formula 
HgS. As there is an erroneous impression about 
the composition of this drug even among educ ated 
people in this country we give below^ the results 


II 

xw, II par. 

t Ciopalakrishwa very properly lays particular stress 
upon this point. 

n tfg 1 
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of analysis of a sample of ‘^mercury killed with 
six times its weight of sulphur along with gold/’’*^ 


Identification of metals by their 
colouration of flames. 

Prominent attention should be drawn to the 
following extract from Rasar;/ava (Vol. I. p. 68 ) 

^‘Copper yields n h]uc flame * * » * 

that of the Tin is pigeon-cjofouied ; that of the Lead is 
pale-tinted” ^ ^ * m 

We are not aware of similar tests being applied 
anywhere at such an early period as a qualitative 
test for metals. 


The age of Bhikshu Govinda the 
author of Rasahrldaya. 

There is a belief current in some parts of the 
Deccan that our Govinda is no other than the cele- 
brated teacher of .9aiikardchdrya. f If there be 
any historical foundation for the belief Govinda 

Percentage of sulphur found- 13-89; the calculated 
amount being 13*79 ; not a trace of gold could be detected. 

f The following wVlokas are cited from 5'at\karadigvijaya 
in support of the above : — 
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should no doubt be placed in the 8th century 
A. D. Apart altogether from the question whether 
at such an early date the progress of chemical 
knowledge as revealed in Rasahr/daya had been 
attained in India, the colophon at the end of the 
work would tell against such an hypothesis (Intro, 
liii). The author distinctly states that he wrote 
his book under the auspices of the king of the 
Kiratas and even throws out a hint that he was 
of the Buddhist persuasion. We have no valid 
reasons to believe that vS^aiikara, the sturdy cham- 
pion of Brahminical faith and the mighty dialecti- 
cian, whose activity proved the ruin of Buddhism 
in India should have sat at the feet of a Guru of the 
opposite creed. 

i 

WW <1^ 4f 

verses and 

In the above .Vlokas Govindanatha Muni is stated to be 
the preceptor of Sankara, the former being himself the pupil 
of Goudapada> who in his turn was a pupil of .Vukadeva,son of 
Vyfisa, the well-known compiler of the Vedas. The Govinda 
natha of the text has been confounded by the commentator, 
Dhanapati Suri, with the Buddhist Govinda. It is scarcely 
necessary to take serious notice of the chronological perspec- 
tive of the author of the ^S'ai’ikaradigvijaya. 
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The mechanical, Physical and 
Chemical Theories of the 
Ancient Hindus. 

{By Principal B, N, Seal) 

I propose in this paper to give a synoptic 
view of the mechanical, physical and chemical 
theorie s of the ancient Hindus. A chronological 
survey, even if the materials for it were available, 
would he here of little account. The origins of 
Hindu natural philosophy in the speculations of 
the Brahma;/as and the Upanishads, or in the my- 
thology of the Pura7ias, however interesting from 
the standpoint of ‘ cnltur-geschichte^ do not come 
within th(‘ scope of the present exposition, which* 
relates to the results of systematic thought as 
directed to the phenomena and processes of IN’ ature^ 
I have therefore confined myself to an account of 
natural philosophy as expounded in the principal 
systems of Hindu thought. The Pankhya-Patan- 
jala system accounts for the Universe on principles 
of cosmic' evolution, the Vai^eshika-Nyaya lays down 
the methodology of science, and elaborates the con- 
cepts of mechanics, physics and chemistry. The 
Vedanta, the Purva-Mimawsa, and in a less degree, 
the Bauddha, the Jaina, and the Charvaka systems, 
make incidental contributions on points of special 
interest, but their main value in this regard 
critical and negative. The principal authorities 
followed in this account, — the Vyasa Bhashya on 
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Patanjali’s sutras, the Sawhita of Charaka the 
Bhashya of Pra.vastapada, the V^rtika of Udyota- 
kara, and the VWhat Saw^hita of Varaliamihira, — 
all centre round the Hindu Renaissance^ the begin- 
ningsof the anti-Buddhist reaction, in the fourth, fifth 
and sixth centuries of the Christian era. Whenever 
1 have made use of later authors, e,fr, Kumarila, 
Sankara, ^Sridhiira, Vachaspati, Uclayana Bhaskara, 
Jayanta. Varavara, Raghunatlia, Vi jhanabhikshu &c., 
I have taken care to see (except where the opposite 
is expressly mentioned ) tliat no idea is surrepti- 
tiously introduced which is not explicitly contained 
in the earlier authors. 

The Sahkhya-Patanjala System. — This system 
possesses a unique interest in the hi-tory of 
Ihounht as embodying the earliest cle ir and com- 
prehensive account of the process of cosmic evolu- 
tion, viewed not as a mere metaph'sical specula- 
tion but as a scientific principle based on tlu‘ 
conservation, the transformation, and th(? dissipa- 
tion of Energy, 

Prakriti — the vltiniate ground : — The mani- 
fested world is traced in the Silhkhya to an un- 
manifested ground, Prakr/ti, which is conceived 
as formless and undifferentiated, limitless and 
ubiquitous, indestructible •and undecaying, un- 
grounded and uncontrolled, without beginning 
and without end. But the unity of Prakr/ti is 
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a mere abstraction ; it is in reality an undifferentiated^ 
manifold, an indeterminate infinite continuum 
of infinitesimal Reals. These Reals, termed Gunas, 
may by another abstraction be classed under three 
heads, (i) Sattva, the Essence which manifests 
itself in a phenomenon, and wliich is characterised 
by this tendency to manifestation, the Essence, 
in other words, which selves as the medium for 
the reflection of Intelligence. (2) Rajas, Energy, 
that which is efficient in a phenomenon^ and is 
characterised by a tendency to do work, or over- 
come resistance, and (3) Tanias, mass or inertia^ 
which counteracts the tendency of Rajas to do 
work, and of JSattva to conscious manifestation. 

The ultimate factors of the Universe, then, are 
(i) Essence, or intelligence-stuff, (2) Energy,, 
and (3) Matter, characterised by mass or inertia. 

''riiese Guwas are conceived to he Reals, sub- 
>tantive entities, — not however as sclhsubsistent or 
independeut entilics ( ), but as interdependent 

moments in every Real or substantive Existence. 

Even Energy is substantive in this sense. The 
infinitesimals of Energy do rot possess inertia or 
gravity, and are rot therefore material, but they 
possess quantum and extensity ( 

The very nature of Energy is to do work, to 
overcome resistance ( ), to produce 

motion. All Energy is therefore ultimately kinetic* 
Even potential Energy ( ) is only 

the Energy of motion in* imperceptible forms. 
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The original constituents and their inter- 
action* Every phenomenon, it has been ex- 
plained, consists of a three-fold archc, intelligible 
Essence, Energy, and Mass. In intimate union 
these enter into things as essential constitutive 
factors. The essence of a thing (sattva) is that 
by which it manifests itself to intelligence, and 
nothing exists without such manifestation in the 
^Universe of Consciousness ( ). But the 

Essence is only one of three moments. It does not 
ipossess mass or gravity, it neither offers resistance, 
nor does work Next there is the element of 
Tamas, mass, inertia, matter-stuff, which offers 
resistance to motion as well as to conscious reflec- 
tion. ( ). 

But the intelligence-stuff and the matter-stuff 
cannot do any work, and are devoid of productive 
activty in them -elves. All work comes from 
iRajas, the principle of Energy, wliich overcomes 
the resistance of matter, and supplies even In- 
telligence with the Energy which it requires for its 
own work of conscious regulation and adaptation. 

The Gu//as are Iways uniting, separating, 
uniting again. ( 

^ ). Everything in the world results from^ 

their peculiar arrangemeist and. . combination. 
Varying quantities of Essence, Energy and Mass, 
•in varied groupings, act on one another, and 
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through their mutual interaction and interdepen- 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter- 
minate. ( gw. 

arrewg ). But though co- 
operating to produce the world of effects, these 
divers moments with divers tendencies never 
coalesce. In the phenomenal product whatever 
Energy there is is due to the element of Rajas, 
and Rajas alone ; all matter, resistance, stability is 
due to Tamas, and all conscious manifestation 
to Sattva. ( qT^TiTifs’Ssffr — sJimwwr 1 

5® nwmg’o: ftigigv: 

on ^rew«sr, 

WIBT ibtd ). 

The nature of the interaction is peculiar. In 
order that there may be evolution with transforma- 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 
moments. The particular Gu«a which happens to 
be predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be- 
come latent, though their presence is inferred by 
their effect. ^ For exatnple, in any material system 
at rest, the Mass is patent, the Energy latent, and 
the conscious manifestation sub-latent. In' a 
moving body, the Rajas, Energy, is predominant 
•( kinetic ), while the Mass or rather the Resistance 
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it offers is overcome. In the volitional conscious- 
ness accompanied with movement, the transforma- 
tion of Energy ( or work done by Rajas ) goes hand 
in hand with the predominance of the conscious 
manifestation, while the matter-stuff or Mass, 
though latent, is to be inferred from the resist- 
ance overcome. ( 

The starting point. The starting point in the 
cosmic history is a condition of equilibrium or 
equipoise consisting in a uniform diffusion of the 
Reals. The tendencies to conscious manifestation 
as well the powers of doing work are exactly coun- 
terbalanced by the resistances of the inertia or Mass. 
The process of cosmic evolution ( ) is under 

arrest. ( waifti: — Pravachana-ISutra 

6i, Chap. I. ^pRir^^r 

^5fri«ik5?ir ?rn ) 

Beginning of Kvolnlion. The traiiscendentalfnon- 
mechanical ) influence of the Purusha ( the Abso- 
lute ) puts an end to this arrest, and initiates 
the process of creation. Evolution begins with the 
disturbance of the original ecjuilibrium. How this 
is mechanically brought ;;l)Oiit is not very clear. 
A modern expounder of llie f^ankhya supposes 
that the particlesof Satlva, Rajas, and Tamas possess 
a natural affinity for other particles of their own 
class, and that when the transcendental influence 
of the Purusha ends the state of arrest, the 
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affinity comes into play, breaks up the uniform 
diffusion, and leads to unequal aggregation, and 
therefore, to the relative preponderance of one 
or more of the three Guwas over the others. Thus 
commences formative combination among the 
Reals, and consequent productive activity. ( 

awt*® nnlitWH; i Chap. I. 
Sutra 66, avvtirwii^— i 

qwariiftgjiqi i?«nr i «ainftqlqR»in^»rT 
^ ibid. Sutra i28, Chap. I. ) 

Formation of wholes or systems— -collocation of 
Reals: — Creative transformation accompanied with 
evolution of motion ( qfvq*’? ) and work done by 
Energy (fwqt) cannot take place without a peculiar 
collocation of the Reals (Gu;/as.) To form wholes 
or systems ( ), it is essential that one Gu/za 

should for the moment be preponderant, and the 
others co-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium ( wiq ), — in other words, 

without unequal forces or stresses coming into play 
in different parts of the system. ( i > 

aiw ufflRa qfvqii^q?! ijwsrm: i ^ vr gvjtsrt 

I qivwifn, on karikti t6.) 

The Formula of Evolution — Differentiation in 
Integration. — Evolution (qfvvn«i) in its formal aspieet 
i.s defined as differentiation in, the -integrated 

.5 
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firt* ), In other words, the process of Evolution con- 
sists in the development of the differentiated (tw) 
•witWn the undifferentiated ( of the deter- 
minate ( ) within the indeterminate ( ), of 

the cohetent(5?lt%l) within the incoherent 
The evolutionary series is subject to a deBnite law 
which it cannot overstep The order 

of succession is not from the whole to parts, nor 
from parts to the whole, — but ever from a relatively 
..less differentiated, less determinate, less coherent 
whole to a relatively more differentiated, more 
-determinate, more coherent whole. That the pro- 

• cess of differentiation evolves out of homogeneity 
separate or unrelated parts, which are then inte- 
grated into a whole, and that this whole again 

• breaks lip bv fresh differentiation into isolated 
factors for a subsequent redintegration, and so 
•on ad infinitum, is a fundamental misconception 

• of the course of material Evolution. That the 

antithesis stands over against the thesis, and 
that the synthesis supervenes and imposes unity 
ab on these two independent and mutually 

hostile moments is the same radical misconception 
as regards the dialectical form of cosmic 

-development. On the Sankhya view, increasing 
- differentiation proceeds pari passu with increas- 
ing; integration within the evolving whole, so 
that ‘ by" this two-fold process what was an 
Incoherent ' indeterminate homogeneous whole 
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evolves into a coherent determinate heterogeneous 
whole. 

The different stadia in the order of cosmic 
Evolution are characterised as follows : — 

(1) The inconceivable, the unknowable, the 
formless, of which no character can be 
predicated ,( including Prak^/ti, 
or the Reals in a state of equilibrium. 

(2) riie knowable, the empirical universe, 

cosmic matter of Experience, things as 
matter or stuff of consciousness ( ), — 

comprising Mahat, the intelligible Essence 
of the cosmos, evolvod by differentiation 
and integration within the formless, 
characterless, inconceivable PrakWti. 

53) Individuated but still indeterminate stuff 
bifurcating into two series— Subject-e»» 
perience and Object-experience;— compris- 
ing on the one hand the indeterminate 
unity of apperception or the empirical Ego, 
as the co-ordinating principle of the Sub- 
ject-series ( ), and on the other hand, 

the indeterminate material potencies, the 
subtile vehicles of potential Energy (*pww, 
•qjjiqjf), the ultimate subtile constituents of 
•the Object-series (the material vrorld). The 
previous stadium, the cosmic matter of 
Eaperience irvO evolves within itself, 
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by differentiation and integration, an 
individuated but still indeterminate stuff- 
in two co-ordinated series, Subject and 
Object. 

(4) Determinate stuff ( ) evolved within- 

the indeterminate by further differentia- 
tion and integration, viz., in the series of 
Subject-experience, sensory and motor stuff j 
and in the Object series, a corresponding 
atomic matter-stuff actualising the material 
potencies in the form of specific sensible 
Knergies. The latter includes the different 
classes of Paramjwus, the different kinds 
of atomic <-onstituents of different kinds 
of gross matter ( ). 

(5) Coherent and integrated matter-stuff, in- 
dividual substances, characterised by 
generic and specilic properties, which- 
however are not rigidly fixed, but fluent 
being subject to a three-fold change and 
constantly evolving, 

qn-sifti;— ssrwum, Sutra 44, Chap. III. 

ibid. ). 

(6) And so the cosmic series moves on in 
ascending stages of unstable Equilibrium 
( ffwCT’iff’WW) until the rEvErsE course of 
equilibriath)n and' dissipation^' of Energy 
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and which even now 

constantly accompanies the evolution and 
transformation of Energy, completes the 
disintegration of the universe into its ori- 
ginal unmanifested ground, the unknow* 
able Prak/"/ti. 

The order of Cosmic Evolution according to the 
(Sutra 19, Pada II) is shown below, in a 
tabular form : — 

Prakr/ti, the unnianifested unknowable ground 


Cosmic matter of experience ( ) 


Subject series ( ) 

r ndi viduated indeter- 
minate mind-stuff 
(unity of appercep- 
tion, empirical Ego, 


Object series ( ) 

Individuated but in- 
determinate matter-stuff 
(subtile material poten- 
cies, ( ) 



Determinate mind-stuff Determinate matter-stuff 
( ) sensory and ( ) atomic and mole- 

motor psychoses, etc. * cular constituents of gross 
and w.) matter ( ) 
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Coherent and integrated- 
matter' stuff ( 
win; ) 

Individual substances^ 
with generic and specific 
characters subject to con- 
stant change or evolution 
e.^. inorganic objects 
composed of atoms or 
molecules ( ), vege- 
table organisms ( )» 

animal organisms (nftv) 

( ww: 

■ew. UVWlfvfiT-ailwW, Su- 
tra 44, Pada 111 ). 

Sutra 19, Pada II.) 

— The usual order given in the Sdnkhya 
compendinms is as follows : — Prakr/ii, Mahat, 
Ahankura, — and then the bifurcation, viz. 11 
organs sensory, motor and common sensori-motor 
from R^jasic Ahankara, and Tanmatras from 
Tamasic Ahankara, — and finally the Paramdwus of 
the Sthula-Bhfitas. 

The conservation of Energy (and of Mass) — the 
transformation of Energy ; — 

The Gu»as (Reals), thongh assuming an infinite 
diversity of forms ^nd powers, can neither be created 
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nor destroyed. The totality of the Mass (Tamas), 
as well as of Energy (Rajas) remains constant, if we 
take account both of the manifested and the nhniani- 
fested, the actual and the potential. But the indivi- 
dual products of the evolutionary process, the con- 
( rete phenomenal modes resulting from the cohihin- 
ed action of the original Mass, Enerpy ard E-senOe,. 
are subject to addition and subtraction irrowth 
and decay, which are only due to changes of collo- 
cation, and consequent changes of state from the 
potential to the actual, (in other words, from the 
future to the present and from the present to the- 
past, in a time series,) — changes, which are illu- 
sorily ascribed to the Reals themselves. I'he differ- 
ent collocations of Mass and Energy give birth to the 
divers powers of things, the various forms of Energy 
which may be classedas like and unlike ; indeed the 
course of Evolution from the Reals conforms to a 
fixed law, not only as- regards the order of succes- 
sion, but also as regards the appearance (and 
mutual relatioi.s) of like and unlike Energies. And 
this transformation is constantly going on, — the 
course of h'volution is not arrested for a moment. 


^< 01 ^ 

( airow«r, Sutra 19, Pada 11 . ) nfrmfSifiwnr 
I ^rfntnfir®«rin’m 1 ( ibid, Sutra . 

13, Pada IV,) 

{ibid. Sutra 19, Pada II.) ( «BreHnn,. 
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Sutra 19, Pada II. ) %g: (Paianjali 

Sutra 15, Pada III. ) 

The doctrine of Causation, a corollary from the 
conservation and transformation of Energy : — the 
principle of collocation — the storing-up and the 
liberation of Energy 

The Sahkhya view of causation follows at once 
as a corollary from this doctrine of the conservation 
and transformation of Energy. As the total Kinergy 
remains the same, while the world is constantly 
evolving, cause and effect are only more or less 
evolved forms of the same ultimate Energy. 'I'he 
«um of effects exists in the sum of causes in a poten- 
tial (or un-evolved) form. The grouping or colloca- 
tion alone changes, and this brings on the mani- 
festation of the latent powers of the Guwas but 
without creation of anything new. What is called 
the (material) cause or sum of material causes is 
only the power w’hich is efficient in the production, 
or rather the vehicle of the power. This power is 
the unmanifested (or potential) form of the Energy 
set free v, ) in the effect. But the con- 

comitant conditions are necessary to call forth 
the so-called material cause into activity. When the 
favourable combination or co-operation of con- 
comitants is wanting, there is no manifestation of 
the effect. The question is — what is the aid which 
the concomitant conditions render to the deter- 
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mination (and production) of the effect existing in 
potency in its material cause ? First there is the 
merely mechanical view as illustrated by some com- 
monplace examples, e.g., the manifestation of the 
figure of the statue in the marble block by the 
causal efficiency of the sculptor’s art, or of the oil 
in the linseed by pressing, or of the grain of rice 
out of the paddy by the process of husking. In 
these cases the manifestation of an effect is only 
its passage from potentiality to actuality, a 
stadium in the process of evolution from possible 
(future) existence to actual (present) existence ; 
and the concomitant condition ( ) or 
efficient cause ( ) , the sculptor's 

chiselling, the pressing, the husking, is a sort of 
imechanical or instrumental help to this passage or 
transition. i »ii nfiii: siriii« 

uir I ('snqh; tnw wu.% Ww:) "uunffi; 

i ( Sutra 1 1.‘>, 
Chap. I. ) I ^f<«!raimrclsrrr 

I ( faiill»tfw^-n^wwur, Sutra 129, Chap. I.) 

These mechanical examples of the Kapila- 
■Sahkhya have the merit of simplicity, but the 
Patanjali-Sahkhya brushes them aside, and ex- 
plains causation on the basis of the conserva- 
tion and transformation of Energy, advancing it 
as the liberation of potential Energy existing 
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stored up in a Gu«a colloc*ation, (the sum of 
material causes) the liberation following on the 
action of the proximate efficient cause, or con- 
comitant condition (f>rf%n 4 fit«!! ). 

The causal operation of concomitant conditions- 
(efficient causes) lies only in this that they supply 
a physical stimulus which liberates the potential 
Energy stored-up in a given collocation. Every- 
thing in the phenomenal vorld is but a special- 
collocation of the ultimate Reals (Energy, Mass- 
and Essence). The sum. of (material) causes- 
potentially contains the Energy manifested in the 
sum of effects ; and in the passage from potency 
to actualisation, the effectuating condition (the 
concomitant cause,) when it is itself accomplished, 
is only a step in the evolutionary series, which, 
adds a specific stimulus, and renders determinate 
that which was previously indeterminate. When 
the effectuating condition is added to the sum of 
material conditions, in a given collocation, all that 
happens is that a stimulus is imparted, which re- 
moves the^ arrest, disturbs the relatively stable 
equilibrium, and brings on a liberation of Energy 
) together with a fresh collocation 

(ajraMpir, Sutra 1 3, Pada IV.) fitfirTi 

^W»h4rT4I 4w4t ar arqMfqsratif 1 fatftni alfwftl^fW 

f%INigaiW 1 ‘(atrewi^, Sutra 12,. 

Pada IV.) ■ 
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Describing the production of bodies ('organic 
vehicles’) for individual souls, out. of matter of, 
Prakr/d, under the influence of their merit a.nd. 
demerit, as concomitant conditions, Patanj.ali 
points out that non-material concomitants like 
merit and demerit do not supply any moving force 
or Energy to the sum of material conditions but 
only remove the arrest (the state of relatively 
stable equilibrium) in a given collocation, even as 
the owner of a field removes the barrier in flood- 
ing his field from a reservoir of w'ater. This des- 
cription is intended to represent the super- physical- 
influence of non-material concomitants (or causes), 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi- 
tion is essentially the same j— .there is the same 
reservoir of stored-up Energy in a given colloca- 
tion, — the same condition of arrest or relatively 
stable equilibrium, — the same liberation of the 
stored-up potential Energy which flows along the- 
line of least resistance ; — the only difference be- 
ing that in the case of material concomitants the 
stimulus which removes the arrest is physical, 
instead of being transcendental as in the case of 
non-mateiial causes like will, merit and demerit, etc. 

The Vyasa-bhdshya helps us to a clear mental, 
representation of the details of this process, beings 
perhaps the finest example before Newton of the 
exercise of a Scientific Imagination, and as memor- 
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able as any in the whole history of thought 
containing as it does the theory of potentials as in 
a nutshell : — As the owner of many fields can 
irrigate, from a field which is already flooded, 
others of the same or a lower level, without 
forcing .the waters thereto with his hands, and 
merely by making an opening in the barrier or 
dyke, on which the waters rush in by their own 
force -or further, as the same person cannot 
force these waters, or the earthy matters held 
in solution therein, into the roots of the rice 
/plants, but only removes the obstructive grasses 
and weeds, on which the fluids of their own 
power enter the roots ; — such is the action of an 

•effectuating condition ( ) added to a sum 

of material causes or conditions. 

cm: » {Pa/a// jali 

Sutra 3, Pada IV.) ^ ^if^ 

fwrr 

Chain of Causation — fixed order. - The order 
of Evolution with the transformation of the Elner- 
gies follows a definite law. The unalterable chain 
of causes and effects in the phenomenal world illus- 
trates this fixed order. But though the cosmic 
order is one and fixed, it comprehends divers 
series arising from different combinations of the 
original Gu/^as, which constitute subordinate or 

particular laws of cause and effect, 

%g:, Pat an jali Sutra 15, Pada III. ) 
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What we call the qualities of things are only 
modes of Energj’ acting in those collocations. 

^ ^ t 

If^utra 14, Pada III.) 5 t s^wi- 

w*r:, "ii^ins’nJiiiT; q'wnw’i: 5 !« 5 i»rt 

qTjfmnt ’iqrpni’r: 1 (aiiwi®, Sutra 3, Pada IV.) And. 
these various Energies are sometimes actual 
(kinetic), sometimes potential, rising to actuality,, 
and sometimes sublatent, subsiding from actuality 
into sublatency. In fact, the original Energy is one 
and ubiquitous, and everything therefore exists in. 
everything else, potentialiter (• 
without prejudice to the generic and specific 
ditterences of things ( 5 ilsi*r«f»T . ) Inor- 

ganic matter, vegetable organisms, and animal 
organisms are essentially and ultimately one 

irai w siq'qpirt 
wiiqti) so far as Mass and Energy are concerned, but 
the varied forms of Energy and the generic arid 
specific qualities (or properties) of things, which, 
arc but modes of Energy, follow a definite unal- 
terable law in the order of their appearance and suc- 
cession, under conditions of space, time, mode and 
causality, and hence all effects do not manifest 
themselves at once t*iqriqnqrKf»rffltnqq»tnt »r 
qwrqqrreni qiiqt*rnTfi|3«ffw; ( ibid. Sutra 14, Pada Illi ) 
^ « nw wit: 1 fq«: ^ 

qfit q4iqfqqiwqi«; » 

wqqs.»t:, nw qwqsrwiqtq ( atwiifcr,. 

Sutra. 15, Pada III. ) 
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Time, Space, and the Causal Series :-t- 

A Tanmatra (infra-atomic particle of subtile 
•matter) is conceived by our understanding to 
stand in three relations — (i) position in Space 
•(funtmw), (2) position in the Time-series (vrsn^rf^) 
and (-3) position in the caudal series ( ) 

These three relations are the work of the in- 
•tuitive stage of knowledge as opposed to the con- 
ceptual ( as opposed to ) 

But this is not the pure relationless intuition of 
Reality .( ) which may be 

termed intellectual intuition, but the intuition 
that imposes its forms on the Real substrate 
( ') or in other words empirical 

intuition. 

I 

Sutra. 44, Pada I. ) 

Inhiiite Time is a non-entity objectively con- 
sidered, being only a construction of the Under- 
standing ) based on the relation of 

antecedence and sequence, in which the members 
of the phenomenal series are intuited to stand to 
•one another. These phenomenal changes as 
intuited by us in the empirical consciousness 
fall .into a series, which the Understanding con- 
ceives, as order in Time. The Time*series, 
. ithen, is a schema of the ' Understanding for 



HJ^pU. chemistry 79 

^representing, the , course o( Evolution. . The 
schema of the-, Understanding supervenes on 
the phenomenal world as ordp.r in time, and hence 
in the empirical consciousness the Time-series 
appears to have an, objective .reality, and to form 
a continuum. As there is an ultimate and irreduci- 
-ble unit of extensive quantity ( ) in the 

Guwas or infinitesimal Reals of Prakrfti, which are 
without constituent par^s, so the moment may be 
conceived as the ultimate and irreducible unit of 
-this time-continuum as represented in the empi- 
rical conciousness. A moment therefore cannot 
be thought of as containing any parts standing 
in the relation of antecedence and sequence. If 
change is represented by the Time-series, a 

moment as the unit of time may be supposed to 
represent the unit of change. Now all physical 
change may be reduced to the motion of atoms 
in Space, and we may therefore define the moment 
as representing the ultimate unit of such change 
— vis., the (instantaneous) transit of an atom 

(or rr.ther a Tanmatra) from one point in Space 

to the next succeeding point. Even an atom 

.has constituent parts (the Tanmdtras), and hence 
an atom must take more than one moment to 
change its position. The motion of that which 
is absolutely simple and without parts froip .one 
-point in Space to the next must be instantaneous, ■ 
and conceived as the absolute unit of change 



8 * 


HINDU CHEMISTRY 


( and therefore of time, '«r>il.) If this is held to be ai> 
irreducible absolute unit, it will follow that what 
we represent as the time-continuum is really 
discrete. Time is of one dimension. Two mo- 
ments cannot co-exist. Neither does any series 
of moments exist in reality. Order in Time is 
nothing but the relation of antecedence and 
sequence, between the moment that is, and the 
moment that went just before. But only one 
moment, the present, exists. The future and the 
past have no meaning apart from potential and 
sublatent phenomena. One kind of transformation, 
to which a thing is subject, is that it changes from- 
the potential to the actual, and from the actual to- 
the sublatent. This maj be called the change of 
mark as opposed to change of quality 

( and the change due to duration or 

lapse of time ( ). The present is 

the mark of actuality, — the future, the mark of 
potentiality, — and the past, of sublatency, — in a 
phenomenon. Only one single moment is actual, 
and the whole Universe evolves in that one single 
moment. The rest is but potential or sublatent. 

• a i ?t a 

xt «*ra a tral: ^ 

aaw tj wn: if;. w; -iw: a 
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^’HT: 1 55d ^x^n‘. 

I ^T ^iiS^ ^Tmn: 3|^?[ 

aj.?T Hqq^qicT ^ qri^: ’^ni:, i (sqiww, 

Sutra 52, Pada III.) 

Vijnana-bhikshu points out that this does not 
amount to a denial of Time. It means that time 
has no real (or objective) existence apart from the 
hnornent’. But the latter is real, being identical with 
the unit of change in phenomena (^qiqfTqil^^ 

But even this is real only for our empirical 
( relative) consciousness ( ), which intuites 
the relation of antecedence and sequence into the 
evolving Reals (Guwas), in the stage of ^empirical 
intuition^ The ‘intellectual intui- 

tion' ( ) on the other hand, appre- 
hends the Reals as they arc, without the empirical 
imported relations of JSpace, Time and Causality. 

Space as extension and Space as position : — 

Space must be distinguished as De.ra (locus, or 
rather extension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent points, is wholly relative to the Under- 
standing, like order in time, being constructed on 
the ba^is of relations of position iatuited by our 
empirical (or relative) consciousness. But there 
is this difference between Space-order and Time- 
order : — there is no unit of Space as position (Dik), 


6 
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though we may conceive a unit of Time, vh., tlu: 
moment ( ) regarded as the unit of c hange in the 

phenomenal or causal series ( or 

Sutra 5t, Pada 111.) Spatial 
position (Dik' results only from the different rela- 
tions in which the all-pervasive A kdsa stands to 
the various finite (or bounded) objects On the other 
hand, Space as extension or locus of a finite body, 
De.ra, (fst; f^silW:), has an ultimate unit, being ana- 
lysable into the infinitesimal extensive quantity- 
inherent in the Reals (Guwas) of PrakWti. 

I f%3Tfh 

rtmwnt i rr^sr i 

qiT^f’?w5!Tq^rr?iWNfg ^rqnvtifq Fr^qqwg i ^jarrg 
fqSq: qrr^r: Tjjn^q g Snait i 

The Causal series . — The relation of Cause and 
Effect has been already explained. It onlv 
remains to add that the category of causality is 
mediated through the schema of order in Time. 
The Empirical Intuition first superimposes rela- 
tions of antecedence and .sequence on changing 
phenomena (the evolving Gunas or Reals) and the 
Understanding out of these relations creates order 
in Time. The Empirical Intuition then intuites 
the phenomenal series of transformations of Energy- 
in this Time-order and in so doing, imports the 
relation of cause an 1 effect into the course 
of Nature. ( qrpSiqriqwiqi^qt — qlgqrfwqr, 

Sutra 5i, Pada 111.) 
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The dissipation of Energy (and of Mass) — their 
dissolution into the formless PrakWti : — Cosmic 
Evolution ( ) is a two fold process, creative 

as well as destructive, dissimilative as well as 
assimilative, katabolic as well as anabolic 
and and ) In one 

aspect, there is the aggregation (unequal aggre- 
gation) of Mass and Energy, with consequent 
transformation of Energy, resulting in the creation 
of inorganic as well as organic matter, and the 
genesis of worlds. The successive steps of this 
process may be described as (i) unequal aggre- 
gation with storii«g-up of Energy in a certain 
collo :ation, under a state of arrest ( i.e. in 
a state of relatively stable equilibrium ), {2) a 
stimulus removing the arrest, and disturbing the 
equilibrium, and (3) liberation of the Energy, 
moving on to a fresh collocation, fresh aggre- 
gation, arrest and equilibrium. The process of 
the world thus moves on from equilibrium to equi- 
librium, and the result of that process is the deve- 
lopment of a coherent determin ite heterogeneous 
whole 

in what is essentially an incoherent indeterminate 
homogeneous whole ( ) 

But there is a second aspect of this evolu- 
tionary process. Unequal aggregations are un- 
stable, there is a constant tendency in things 
to go back to the original stable equilibrium, 
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the state of uniform equal diffusion of Reals. This 
process is called the resolution of like to like 
consisting in assimilation and dis- 
sipation, and being the exact opposite of the pro- 
cess of “differentiation in the integrated which 
has evolved the Cosmos. The collocations of Mass, 
Energy, and Essence are always breaking up, and 
the Energy as well as the Mass, however slowly, 
however imperceptibly, are being dissipated i.c\ 
dissolved into the original formless Prakr/ti a state 
of permanent equilibrium and arrest, from which 
there is and can be no return, except under the 
transcendental influence of the Absolute at the 
commencement of a new creative cycle. Not that 
there is a destruction of the Mass or Energy^ 
but a dissipation or dissolution into a condition 
of equal uniform diffusion from which there is 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential 
or sublatent, for in such cases there is restitution or 
reconversion by natural means. When this reverse 
current of assimilation ( and dissipation ) prevails 
over the current of dissimilation (and integration), 
the Universe will disintegrate more and more, 
until it disappears in the formless Prakr/ti. its 
unknow^able source and ground, and ^1^). 

The Evolution of matter ( 

The ultimate constitution of Matter is a question 
of the profoundest interest in the Sfthkhya-Patan- 
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jala system Three stages clearly stand out in the 
genesis of Matter : — (i) the original infinitesimal 
units of Mass or inertia, absolutely homogeneous 
and ubiquitous, on which Energy does work, when 
the original equilibrium comes to an end ( — 

( 2 ) The infra-atomic unit potentials, 
charged with different kinds of Energy, which re- 
sult from the action of Energy on the original units 
of Mass> ( )i and (3) the five different classes 
of atoms, the minutest divisions of which gross 
matter is capable, but which are themselves com- 
plex Tanmatric systems ( ) 

The first stadium Bhutadi is absolutely homogene- 
ous and absolutely inert, being devoid of all physi- 
cal and chemical characters ( except 
quantum or mass ( ) ; and this 

admits neither of addition nor of subtraction, 
can neither be created nor destroyed. The second 
stadium Tanmatra represents subtile matter, vibra- 
tory, impingent, radiant, etc., instinct with potential 
energy. These potentials arise from the unequal 
aggregation of the original mass-units in differ- 
ent proportions and collocations with an unequal 
distribution of the original Energy ( Rajas). ( 

The Tanmdtras possess something more than 
quantum of Mass and Energy. They possess 
physical characters, some of them penetrability 
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( ), others powers of impact or pres- 
sure, others radiant heat, others again capability 
of viscous and cohesive attraction. In intimate 
relation to these physical characters they also 
possess the potentials of the energies represented 
by sound, touch, colour, taste and smell, but being 
subtile matter they are devoid of the peculiar 
forms ( ) which these potentials assume in 
particles of gross matter like the atoms and their 
aggregates. In other words, the potentials lodged 
in subtile matter must undergo peculiar transfor- 
mations by new groupings or collocations to be 
classed among sensory stimuli, — gross matter 
being supposed to be matter endued with proper- 
ties of the class of sensory stimuli, though in the 
minutest particles thereof the sensory stimuli may 
be infra-sensible, ( but not '^355? )• 

i|ni«rt t) 

The Tanmatras, then, are infra-atomic parti- 
cles charged with specific potential energies, — 
first, the potential of the sound stimulus is lodged 
in one class of particles, Tanmatras which possess 
the physical energy of vibration ( ), 

and serve to form the radicle of the ether atom 
( ), then the potentiaI*of the tactile 

stimulus is lodged in at^other class of Tan- 
matras, particles which possess the physical 
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energy of impact or mechanical pressure in addi* 
tioD to that of vibration and serve to form* the 
radicle of the gas atom (V^yu Paramdnu) next, 
the potential of the colour stimulus is lodged in a 
third class of Tanmatras, particles which are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibration 
and serve to form the nucleus of the light and 
heat corpuscle ; then the potential of the taste- 
stimulus is lodged in other Tanm&tras, particles 
which possess the energy of viscous attraction, 
in addition to those of heat, impact and vibration, 
and which afterwards develop into the atom of 
water, and lastly, the potential of the smell- 
stimulus is lodged in a further class of Tanm&tras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth-atom. 

Sutra ig, Pada II. 

Sutra 62, Chap. I. ) 

1 w^qtni’infti^sqqfTOqi»nf»r 

1 ( Sutra 14, 

pada IV,) Tj'jjqr 1 qsqnnrr«i‘ nwfiiNr ^Y.*irramit wpsiidlmnni 
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ft?i»»it=3ii»!!t ^^s’b: ^wi: i tr# 

JiajT^reqimt qw»ri?^ qnut qra^; ^mi: i qq ii^sf’jriqi- 

?T5iTtsi«^aJii?[ ^qrrara: %«i; if^qrmif?: > 

ronarks : — "qa si^if?- 

^pw(qq*st qrififsq^tf^sqiEri: qfqqlaif^antiq: ^Pq I ( alqqifaqf, 
Sutra 14, Pada IV.) 

Before explaining the genesis of atoms, it is 
necessary to say something about A'^kaia. whicli 
is the link between the infra-atomic particles 
(Tanmatras), and atoms (Parama;/us . Vl'a.va 
corresponds in some respects to the ether of the 
physicists, and in others to what may be called 
proto-atom (protyle) In one aspect AlOi.va is 
all-pervasive ( ), and devoid of the pro- 

perty of impenetrability which characterises 
even the infra-atomic potential units (Tanmatras). 
In another aspect, A'ka,va is described as having 
originated out of the mass or inertia in Prak/Vti 
(Bhutddi) when the latter became charged with the 
first potential vibration (the sound- potential ), 
Vijnana-bhikshu in the Yoga-Vartika boldly tackles 
the difficulty. A^'ka^a, he explains, has two forms, 
original and derivative, non-atomic and atomic. 
The original A k&ra is the undifferentiated formless 
Tamas(mass in PrakrAi, matter-rudiment— Bhutadi) 
which is devoid of all potentials, and is merely 
the all-pervasive .seat oa vehicle of the ubi- 
quitous original Energy ( Rajas ). This Aica-ra 
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must not oe confounded with vacuum, which is 
merely negative ( — un-occupiedness ), 

though it must be conceived as all-pervasive, 
occupying the same space as the various forms of 
gross matte r ^wist— 'at 

and therefore devoid of the property of impene- 
trability ( ) which charac- 

terises atomic matter. But when the original 
equilibrium ( ) comes to an end, unequal 

aggregations form collocations in different groups 
and proportions of the three Guwas. 

and gfjRiMsif). 

The transformation of Energy now begins, — work- 
ing on a collocation of mass (with Essence), 

it first gives rise 
to the sound potential ( — 

f%i'l»rf«^ ) and the atomic Aica-va ( proto-atom, 
protyle ) is but an integration of the original 
unit of mass charged with this vibration-potential , 
This vibratory ( or ratln-r rotary ) ether-atom 
( ) is integrated, limited ( ) and as 

such cannot occupy the same space with other 
( subsequently integrated ) atoms But this proto- 
atomic integrition of A kas’a ( ^I’SlfsPUl ) is formed 
everywhere, and itself residing in the ubiquitous 
non-atomic A'kasa ( ) forms 

the universal medium in which air or gas atoms, 
light and heat corpuscles, and other atoms move 
and float about. 1 f? '’<ii^i» 
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?Rfr ^^5 ’r w|— 

fir*i»if«^, ^»raifn^r Sutra 40, Pada III. ^trsni f% 

I m 

siT^fiirqHi < *ra 

"f Tn’*rtt«»[R‘ «9aifi: 1 

nnq ^RTi^*r ^nn^i^nui 

^ralTpncim 5rRi<i^(f%’9t»tf»i^- ?ii*rwif^^. Sutra 40, Pada III.) 

Tke genesis of the infra-atomic unit-potentials 
{Tanma tras) and of the atoms. 

The subject of the genesis and the structure 
of the Tanmatras and the Parama;ius was a fascinat- 
ing one to these ancient thinkers, and a wide 
divergence of views prevailed, i will here notice 
several typical views : — those of the Vishwu Purawa, 
Parayara, Patanjali and a certain School of Vedan- 
tisls reported in the 

1. A famous passage in the Vishwu Purina 
explains the genesis and the structure of the 
Tanmitras and of the Bhutas ( Paramanus ) in 
the following manner : — 

The first Tanmatra originated from the rudi- 
ment-matter (Bhdtadij, the individuated but still 
indeterminate potential-less Mass in Prakr/ti, under 
the action of Energy ( qft’inraf^ — nq^»rai«r, 

Sutra (>2, Ch. I.) by a process of disintegration and 
emanation ( — fqqjsrijj— — sqrew*!, 
Sutra 14, Pada IV. fqqrriJiwq; sarfqnufh 
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oa Pata^jali's Sutra. — irnt-iifiTej 
etc.) in the menstruum, or surrounding medium 
of the unindividuated Cosmic Mass ( Mahat ) 
( »renT3?t; ). 

This first subtile matter, the first result of 
‘Mass-disintegration’ and Energy-transformation, is 
charged with the sound-potential, the potential of 
vibration or oscillation ( ). It is called 
the sound-potential ( spstPUta ). 

This is typical of the genesis ( and structure ) 
of the other Tanmdtras (kinds of subtile matter). 
In each of the remaining cases, an atomic Mass 
charged with actual specific energies ( ) 
disintegrates and emanates, and thus evolves a 
form of subtile matter (a kind of Tanmatra) under 
the action of Energy, and always in the same 
menstruum or surrounding medium, — that of 
Bhutadi, the super-subtile. Each kind of subtile 
matter becomes charged with a new potential in 
addition to the potentials already evolved. The 
genesis of an atom, a Bhuta-Paramdnu, is a quite 
different process. Here the unit potential (Tan- 
matra) receives an accretion of Mass, and by a 
sort of condensation and collocation evolves an 
atom (Bhiita-Paramdwu). 

The genesis and structure of the Tanmatras and 
the Bhuta-faramawus are worked out below : — 

i. The siiper-subtile individuated Mass (rudiment- 
matter (Bhutadi), under the action of the 
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original Energy (T^:) disintegrates and 
emanates ( ) in the menstruum or sur- 
rounding medium ( ) of Maliat, cos- 

mic super-subtile Mass, and evolves a form 
of subtile matter ( ), which becomes 

charged with the wsound-potential ( vibra- 
tion-potential, ), and is called the unit 

of sound-potential ( ). 

2. This subtile matter, the Mass, charged with 
sound-potential, receives an accretion of 
Mass from the rudiment matter (Bhiitadi) 
and by condensation and collocation 
evolves the y^kosja Bhuta,the atomic Alcana, 
the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra- 
tory motion.) ( ^ 

or the Vishwu 

Puniwa’s passage, Sutra 14, Pada IV). 

3. This proto-atom, the atomic Alcana, charged 
with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the 
menstruum of the rudiment-matter (super- 
subtile Mass) and thus evolves another kind 
of subtile matter (Tanmdtra) which becomes 
charged with the touch potential ( the 
potential of impact or mechanical pressure 
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( in addition to the sound- 

potential ( vibration-potential — ) and 
is called the unit of touch-potential 
( ) . 

4. Next, this subtile matter, the mass charged 
with touch ( and sound ) potential, /c. with- 
the potentials of vibration and impact, 
receives an accretion of mass again from 
the rudiment-ma.ter (Bhutadi) and by 
condensation and collocation, evolves the 
Vayu Bliiita, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulus, 
i.c with actual energy of impact in addition 
to the actual energy of vibratory motion. 

5. Next, the atom of Vayu, so charged with 

the actual specific energy of impact and 
vibration, again disintegrates and ema- 
nates, under the action of the original 
Bnergy, and in the same menstruum or 
surrounding medium of the rudiment 
matter ( super-subtile Mass — Bhutadi) and 
thus evolves another kind of subtile matter 
(Tanmatra), which becomes charged with 
the heat -potential ( — heat-and- 

light-potential) in addition to the impact- 
potential and the vibration-potential, and 
is called th^ unit of colour-potential 
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6. Now this subtile matter, this radiant 

matter, charged with light-and-heat poten- 
tial, and also with impact and vibration 
potential, receives an accretion of Mass 
again from the rudiment-matter (Bhutadi), 
and by condensation and collocation evol- 
ves the Tejas Bh6ta, the light-andheat* 
corpuscle, which is charged with the specific 
Ener;jy of the colour-stimulus, i c. radiates 
actual hear, and light in addition 

to manifesting the energy of impact (im- 
pingency) and of vibration (or oscillation). 

7. Next, this atom or light-and heat-corpusclc 

disintegrates, and emanates as before a 
form of subtile matter charged with the 
taste- potential ( in addition to 

the tliree potentials already generated, and 
also with the physical potential of viscous 
attraction. 

8. This subtile matter charjred with the tasU^- 
potential and with the potential of viscous 
attraction condenses and collocates as 
before into the water-atom which mani- 
fests the actual specific energies of viscous 
attraction and the taste-stimulus, 

9. The viscous water-atom charged with the 
actual specific Energy of the taste-stimulus 
disintegrates, and emanates as before a 
form of subtile matter charged with the 



HINDU CHEMISTRY 


95 


smell-potential in addition to the four 
potentials already generated and also with 
the potential of cohesive attraction. 

This subtile matter charged with the smell- 
potential and with the potential of cohesivt' 
attraction condenses and collocates as 
before into the earth atom, which manifests 
the actual specific ICnergies of cohesiv(" 
attraction and the smell-stimulus. 
Vijnana-bhikshu in the Yooa-Vartika briefly 
summarises the Vi^h/^u Pura;/a proc(\ss 
as follows : - 

Bhutadi as radicle in conjunction with Ma- 
hat produces the sound potential, which as 
radicle in conjunction wiih Bliutadi pro- 
duces A^kiis'a, which as radicle in conjunction 
with Bhutadi produces the touch-potential, 
which as radicle in conjunction with bhutadi 
produces Vayu, which as radicle in conjunc 
tion with Bhutadi produces the colour- 
potential, which as radicle in con-junction 
with Bhutadi produces Fejas and so on. 

In this brief summary he does not bring 
out the force of (the disintegrating 

process), and the distinction between thn 
genesis of subtile and gross matter 
^Tanmatra and Bhuta). 

^ i 
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^ I 

^ i 

^vrwrT ^i^: iTci: i (ftNiigTiq) 

II. A famous passage in Parjuara takes 
another view of the genesis and stnu ture of the 
Tanmatras and the Hhuta-Psrama//us. Krish//a- 
pada. in the represents the scheme 

as follows : — 

The Tanmatras originate from one another 
in one linear series, and each Bhilta originates 
in a separate line from its own 'Fanmatra : — 

Bhutadi) 

• , • . 

Sound-Tanmjitra — as a radicle or 

centre* surrounded or encircled 

I by Bhutadi gener tes A kfua. 

Touch-Tanmatra — as a radicle or 

centre encircled by Sound-Tan- 

mutra with A kil.va-atom as a help 

generates Vjiyu 

Colour-Tanmatra as a radicle or 
I centre encircled by I’ouch-Tan- 

I matra with Vdyu-atom as a help 

I generates 'Fejas— 

Taste-Tanmatra — as u radicle or 
centre encircled by (.olour-Tan- 
matra with Tejas atom as a help 
generates Ap — 

^r^ftniTSf Smell-Tanmatra — as a radicle or 
centre encircled by Taste-Tan- 
iriiitra with Ap atom as a help 

generates Pr/thivi. 
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The genesis of a Bhuta-Paramawu ( atom ) 
from the subtile matter of a Tanmfitra is not here 
so simple as in the view of the Vishwu Pur&»a. The 
latter speaks of condensation and collocation, 
but in the passage under reference a Tanmatra 
is supposed to act as a radicle, 4s the centre of a 
system, surrounded or encircled by Tanmatras 
of the immediately higher order in the mediurr, of 
its own Bhuta. 

Thus an atom of Alcara has the following 
structure : — 


Prakr/ti— Mahat 



cd 

cd 




Prakr/ti— Mahat 
An atom of A^ca^a 

Sb=: Slabda-Tanmatra (vibration-potential^ 
Bh=( Bhfitadi ) 
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An atom of V^yu is constituted as follows — 
This takes place within the surrounding med- 
ium of A kava. 



Ankara 

An atom of Vayu 

Sp— Spar^a-Tanmdtra (impact-potential) 
Sb=Sabda-ranmatra (vibration-potential) 
-An atom of Tejas — heat-and-light corpuscle — 
has the following structure : — 

Vayu 



■ V&yu 
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An atom of Tejas 

Rp «= Rtipa-Tanmdtra ( light-potential ) 
Sp = Spar^a-Tanmatra (impact-potential) 

and so on. 

A Chemist will be disposed to push his chemical 
processes into the region of subtile matter. He 
may translate as a menstruum, and 

as a catalytic agent. In this case, an atom of 
Vayu will be considered as generated from the 
impact-Tanmatra as a radicle, in the menstruum 
of vibration-Tanmdtra, with A kfwa-atoms as a 
catalytic agent. 

’stma ana?!, 

fta 'waiisi 3iia^, an: 'aarm ana?!, amaaim' 

sjsaaairaare^fa, aa ?i5^aarraT5aif[ ^lansia^iaana ai»iaanai?j 
argsiTa^, aa; amaiiaiq faaaira 5na^, ^^aana' 
ajwpaiaaiswtfa, amaaiiai^aift aiga^aiia ^aaanaiq 

3 (ia^— and so on. ?r»t; ?raaaftat% a^qiaani: i 

arar^fa, a^aaaa<afaaiancai). 

A slight variation of the above view is ascribed 
to a certain school of Vedantists in the 'a ftifa^a ar. 

The scheme may be represented as follows : — 

A Bhdta-atom is evolved by integration (con- 
densation and collocation, 5^;arTaa?it^) from the 
corresponding TanmAlra /subtile matter). This 
is the same view as that of the Vish^tu pur^/za. 
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The Tanm6tras again evolve from one another in' 
a lineal series as in Pardjara’s view. But the pro- 
cess of this generation is somewhat more complex. 
A Tanmatra first disintegrates and emanates in 
a surrounding medium ( a menstruum ) of the 
Tanm6tra just preceding it in the order of genesis 
and with the help of its own Sthula Bhuta as a sort 
of catalytic, generates the Tanmatra next in order j 
e.g., the infra-atomic impact particles ( ) 

disintegrate or emanate, in a surrounding ‘atmos- 
phere’ of the vibratory subtile matter (Tr*^w?»rrar) 
and then with the help of their own atomic in- 
tegration Vayu, gas, generate the Tanmatra next 
in order, the subtile matter of radiant light-and- 
heat (^;). 

III. Patanjali’s view, as expounded in the •aq'W- 

o 

■»rT^ and 'i^t’l^Tfrl ^ is as follows : — 

(a) The order of genesis of various forms of 
subtile matter (potentials) : — 

(1) Bhutadi,the rudiment-matter, original Mass, 
acted on by Rajas, Energy, produces the 
sound-potential ( vibration-potential ) 

( 2 ) This subtile vibration-potential, as a radi- 
cle, with accretion of rudiment-matter 
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(Bhutadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
touch-potential (impact-potential) which 
is impingent as well as vibratory (oscil- 
lating).* 

^3) This subtile impact-potential again, as a 
radicle, with accretion of rudiment-matter 
(Bhutadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
light-and-heat potential ( ^^XicT^irr^ ) which 
radiates light-and-heat, in addition to being 
impingent and vibratory, 

(4) Next, the light~and~heat potential, as a 
radicle, with accretion of rudiment-matter, 
(Bhutadi) condensing and collocating as 
before, generates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. 

{5) Lastly, the subtile taste-potential as a 
radiele, with accretion of rudiment-matter 
as before, condensing and collocating, 
generates the subtile smell-potential, which 
is charged with the potential of the smell- 
energy, and also of cohesive attraction, 
in addition to being vibratory, impingent 
and radiant. 
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The order of genesis of the Bhdta Parama»us, 
(forms of atomic matter). 

The five classes of atoms are generated as 
follows : — 

(1) The sound-potential, subtile matter, with 
accretion of rudiment-matter ( Bhutadi ) 
generates the A ka^a-atom. 

(2) The touch-potentials combine with the 
vibratory particles ( sound- potential ) to 
generate the Vayu-atom. 

(3) The light-and-heat potentials combine 
with touch-potentials and sound-potentials 
(;.c. with impact particles and vibratory 
particles) to produce the Tejas-atom. 

(4) The taste-potentials combine with light- 
and-heat potentials, touch-potentials and 
sound-potentials (i.e, with radiant, impingent 
and vibratory particles) to generate the 
Ap-atom and 

( 5 ) The smell-potentials combine with the 
preceding potentials {i.e, with particles of 
touch-energy and with radiant, impingent 
and vibratory particles) to generate the 
earth-atom. 

The A^k 4 ra-atom possesses penetrability, the 
Vayu-atom impact or mechanical pressure, the 
Tejas-atom, radiant heat-and-light, the Ap-atom, 
viscous attraction, and the Earth-atom, cohesive 
attraction. 
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Vijnana-bhikshu in one passage gives the 
following scheme of the genesis of the Bhutas ; — 

A radicle of sound-potential with rudiment- 
matter gives A^ka^a-atom (Bhutadi), a radicle of 
touch-potential with A'^kd^a-atom gives Vayu-atom, 
a radicle of light-and-heat potential with 
Vayu-atom gives Tejas-atom, a radicle of taste- 
potential with Tejas-atom gives Ap-atom, and a 
radicle of smell-potential with Ap-atom gives 
Earth-atom. On this view, an atom 

of A"kd^a=Bh(Sb) 
of Vdyu= { Bh(Sb) } (Sp) 
of Tejas = { 13h(Sb) } (Sp) Rp 

where Bh=i|m^, Sb=ni^W5»lT>f, Sp * 
and so on. 

Bhutas and Paramawus— Cosmo-genesis and its 
successive stages. 

The ‘five Bhutas’ stand for a classification of 
substances on the basis of their generic properties 
resulting, as the Sdhkhyas hold, from the structur- 
al type of their constituent atoms — a classifica- 
tion more physical than chemical, or properly 
speaking chemico-physical, unlike the purely 
chemical classification of the so-called elements of 
modern chemistry, A Param£«u, again, is a type 
of atoms corresponding to each Bhdta class, and 
indeed one and the samb kind of ParamA»u may 
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comprehend atoms of different masses, if only 
these should agree in their structural type. 

Cosmo-genesis — a bird’s eye view : — Out of the 
all-pervasive rudiment-matter (Bhutadi) appeared 
A kara (ether), first as a Tanmatra (subtile matter) 
charged with the potential energy of sound (vibra- 
tion-potential), and then as an atomic integration 
of a mono-Tanmdtric structure (the A^kaj-a-atom 
— ^miTVil’or) also ubiquitous and all-enveloping. In 
the next stage we find a new kind of Tanmatras, 
systems of the infra-atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
that of impact or mechanical pressure and th(‘se 
Tanmatras (^w?rs*lT<!iTf’Jr) combining with the 
vibration-potentials ( A^ka^a Tanmatra ) produced 
a new kind of atom, the di-Tanmatric Vayu-atom. 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti- 
cles (Vayu). Next appeared the third, class of 
Tanmatras, infra-atomic systems of the impinging 
vibratory particles, which by their collocation 
developed a new form of Energy — the energy of 
radiant heat-and-light. These Tanmatras (?|tt- 
TPRISflftl) combining with the potentials (Tan- 
mdtras ) of vibration and impact, produced a new 
kind of atom — the tri-Tanmdtric Tejas-atom, the 
light-and-heat corpuscle, which by aggregation 
•enveloped the gaseous world in huge flames. 
In the next stage we have the fourth class of 
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Tanmatras, new and complex infra-atomic systems 
of the radiant impinging vibratory particles, 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned in the 
taste-stimulus. These Tanmatras (■C^W’JTTpn'f^) 
combining with the three previous ones, gave rise 
to another class of atoms, the tetra-Tanmatric 
Ap-atom, and the flaming gases were thus preci- 
pitated into cosmic masses of viscous fluid matters 
(Ap). Finally appeared the fifth class of Tanmatras 
infra-atomic systems of the viscous radiant impin- 
ging vibratory particles which developed new 
forms of Energy — the Energy of cohesive 
attraction, as well as the potential energy concern- 
ed in the stimulus of smell. These Tanmatras 
( ^»5Pf'*ITi=ri^ ) uniting with the other four kinds 
of infra-atomic subtile particles, formed another 
class of atoms, the penta-Tanmatric Earth-atom. 
Thus the viscous fluid matters were condensed 
and transformed into the Earth-Bhuta, compri- 
sing the majority of the so-called elements 
of chemistr)'. 

The Puraw'as, in their own fanciful way, con- 
ceive that, in the course of cosmic evolution, each 
succeeding Bhuta appeared within an outer en- 
velope of its immediate predecessor, with a total 
mass ( or volume ? ) a tenth less than that of the 
latter. 
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«»\ 

Traf^w: u. 

( slokas 72,81 and 82 ) 

Examples of the different Bhutas :— - 

1. Aka^a. This is ubiquitous. 

2. Vayu. Various substances composed of 
di-Tanmatric atoms, — kinds of Viiyu — must 
have been formed in the gaseous envelope 
in the second stage of cosmic evolution, 
out of the proto-atoms of Alciwa. But 
they have either suffered a fresh trans- 
formation into substances of a more com- 
plex atomic structure, or have dissipated 
into the mono-Tanmatric Alkfii'a, out of 
which they took their rise. The one 
familiar example now surviving is atmos- 
pheric air. Water-vapour (^w) is but water 
(Ap), and smoke, fumes, etc. but earth- 
particles in gaseous diffusion. 

3. Tejas Various classes of Tejas cor- 
puscles, -^substances with tri-Tanm4tric 
atomic structare, f.V. two grades subtler 
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than the ordinary elements of chemistry 
(which are of a penta-Tanmdtric struc- 
ture), — are even now known. ( 

V ^ I — 

) I 

First, there is fire, or the light-and-heat emit- 
ted by the burning log of wood or lamp 

^0* Now it is important to note that the 
fiame of a burning log of wood (T^sp) or an oil- 
lamp is not pure Tejas, a pure mass of light-and- 
heat corpuscles. There is chemical union with 
Earth-particles (particles of the hard penta-Tan- 
matric substance) acted on by Energy ; and then 
the Tejas corpuscles, light-and-heat particles which 
are latent ( absorbed ) therein, come forth as 

flame ( — 

fTSTT’TfW^^— TPPPHm, Sutra no, Chap. V. ) 
Then there is the light of the sun and the stars 
( ^-ar* ) which are flaming masses of 

molten viscous matters ( fpit 

) or of molten 

earthy matters ( 

wip’TW ^^rf^^nnfn,— inm«n’«r, Sfitra 13, 
Chap. III.) There is also the lightning, which 
liberates a kind of Tejas latent in the aqueous 
particles and vapours, under the action of 
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Energy, in the same way as an ordinary fire 
liberates the Tejas latent in the wood or other 
fuel. Next there are the stores of animal 
heat derived from the break-up of the nutritive 
material ( )• Lastly there comes the peculiar 
form of the Tejas Energy ( radiant Energy ) 
stored up in the metalliferous ores and igneous 
rocks which have been formed in the subterranean 
heat. Here Earthy matters are mixed up, but the 
radiant Energy predominates in the composition of 
the metals f^?rT*f- 

fir^, Sutra 19, Chap. 111.) Aniruddha,' 

a late Sahkhya commentator, notes in reference to 
‘igneous bodies’ that the greater part of their 
mass is derived from the Earth-Bhuta, though the 
Tejas particles determine the peculiar chemical 
combination, which produces them ; and this must 
also be his view of the composition of the metals. 

I Sutra 112, 

Chap. V.) 

4. Ap. This viscous fluid of a tetra-Tanmatric 
structure has but one pure example, viz, 
water, though the various organic acids, 
the juices of fruits and the saps of plants, 
are supposed to be transformations of 
watery radicles combined with different 
kinds of earthy accretions. 
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5. Lastly the Earth-Bhuta, the hard full- 
formed matter, with its penta-Tanm&tric 
atoms, comprises by far the majority of 
the so-called chemical elements. 

The question is, — how does one and the same 
Bhuta, of the same formal structure, comprise 
different kinds of elements, with different atomic 
masses, and different characteristic properties ? 
And the answer is not far to seek. The properties 
of a thing are only the energies that are manifest- 
ed in the particular collocations of the three 
Gu«as, — Mass, Energy and Essence j and a tri- 
Tanmatric, or a penta-Tanmatric atom, i,e. an 
atom composed of three or of five kinds of Tan- 
matras may differ from another of the same class, in 
respect of the number of constituent Tanmatras of 
any particular kind, as also of their collocation or 
grouping, and therefore in mass as well as in 
generic and specific characters. 

The Sankhya-Psitanjala conceives the proper- 
ties (or energies) of substances to result from 
the grouping or the quanta of the Tanmatras, or 
the Guwas themselves, and hence any radical 
differences in substances of the same Bhuta class 
must characterise their atoms, though in an infra- 
sensible form. In the Nyaya-Vaweshika, on the 
other hand, the atoms of the same Bhuta class 
are alike in themselves, homogeneous ; and the 
variety of substances comprehended under the 
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same Bhuta^ is ascribed merely to the different 
arrangements or groupings of the atoms ( ) 
and not of their components, for components 
they have none. 

As a typical and familiar instance of the variety 
of characteristic properties or energies) that may 
result from variations in accompaniment or group- 
ing, the Saiikhya-Patanjala points to the various 
kinds of fruit acids and juices, all originating from 
one and the same Bluita (water) with different 
accretions of earthy matters ( ). In the 
same way, though we speak of on ly five classes of 
Tanmatras and atoms, the infinite variety of the 
world results from the infinitely varied collocations 
of the three original Gu«as, which underlie Tan- 
matra and atom alike ( 

— szTTgprrMy, reporting 

the Sankhya view : TR»TT^fi:f 5 r~ 

-arRTVTOl, Sutra 44,Pada 111.— 

, Sutra 44, 

Pada IV,— 

( ibidy Sutra 14, Pada III.) 

^?|ff ( ibid, Sutra 14, 

Pada III. ) 

^T|ir<[— Trgfa:— 
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Trfi^THT?[ jivtt- 

iTHjffri'ar RR winrar in*i*r 

»3w’ ^uftnzr ^n’fprq^nT: i 

fW^^Tc[ I 

( m’*wr^r— ^stg^-On Karikd i 6 . ) 

If we take a unint of rudiment-matter (Bhiitadi) 
for the unit of mass ( cf. the mass of an electron 
with a charge of motion etc.), and represent the 
first Tanmatra by t, such units, and if further, t^, 
t,, t^, tj units of mass (Bhiitadi) be successively 
added at each accretion to form a fresh Tanmatra, 
then the second, third, fourth and fifth Tanmatras 
will respectively contain ti +t,j, tj +tj +t,, t^ + 
ta + tj+t*! and tj+tj + t, Tt^+tj units of mass. 

Also the Vayu atom ( bi-Tanmatric system ) 
will contain t^+(tj+tg), i.e. 2ti+tj units of 
mass ; the Tejas-atom ( tri-Tanmatric system ) will 
contain t^ +(ti +tj) + (ti +t* +t,) i.e. 3 tj+ 2 tg + 
tj units ; the Ap-atom ( tetra-Tanmatric system ) 
*1 ■*‘(^i + t«) + (*^i + f«+f 8 H-(ti+t 4 +tj+t^), i.e. 4 t,+ 
3ta+2tj+t4 units ; and the Earth-atom (penta-Tanma- 

tric system), t,+(t^-|-tj+ +(ti+t^ + t,+t^-|-tj), 

i.e. 5ft + 4ta+3ts+2t«-l-tj units. 

If t units of mass be added to the first Tanmdtra 
to form the atom of Aicira, the latter will contain 
tj-l-t units of mass. * 
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In other words the numbers representing the 
mass-units ( Tamas ) in the diffrent classes of atoms 
( gross matter ) will form an ascending series, viz, 
ti+t, + 3t, + 2t,,-|-t„ 4ti+3t,-i-2t,-i-t^, and 

5^1 + 4ti+3ts+2t4+t5. 

Now if a follower of the Sankhya-Patanjala were 
asked to account for differences among Parama«us 
of the same Bhuta class, he would perhaps suppose 
t, to vary from to t^ from to t, from 

to A„ t^ from <^io and 1* from to Hf. 

Therefore the mass-units contained in the Vayu- 
atoms of the different possible Vuyu substances 
would be represented by 2<^-|-t, 2<^4-i-l-t, 2<^ + 2-f- 

t 2/3j + t, in A. P. with unity as common 

difference, tlu re being 2(Ai-5t^) -f- 1 possible Vayu 
substances. 

The mass-units contained in the Tejas-atoms of 
the different possible Tejas substances would be 
represented by the series, 3^, -|- 2<^-t-cCj, 

3^1+ 2(84 -I- /8,, increasing in A. P. by 

unity as common difference, then being 3(/34-<<3)-h 
2(/3,-<3)-1-(/5 j— 1, Tejas substances possible. 

The mass-units contained in the Ap-atoms of 
the different possible Ap-substances would form 
the series 4<i + 3<^-l-2<,-l-<4, 4^i4-3<i + 2<, -f- 

<4+ I, 4^i + 3^i+ 2 a, 4-/34, there being 4(Ai — 

<i) + <,) + 2(/5, - ,)4- 4- r Ap-sub- 

stances possible. 
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i 'The^&ss -units" 


tlye' different possiSe >BaTt1»^^$tanera'~rira«ld 
form the sijrk&in A.,Pj.^, 

5=Cj + 4 <^ + 3>>t, + 2 <^ + aCjjf I, ,....._5^i+ 

+ there being 5 ^-<j) + 4 (a,- “ t^j'-f 3'(fl,'-»t,) 
+ a(;8j— <<^)+(/jj— Xs)-f^ I Earth-substances possible. 

, ' f. ' ' I ^ ‘ ^ t ' f ' 

Size ( liftin'^ ). — As to size or volume, the San- 
khya accepts only two *kinds, — ^the ihiimte'sima|, 
which is also without parts arid the 

non-infinitesimal, which consists of parts («n^?[— - 
). The latter varies from the excessively 
■small (the so-cafled Az/us, Tanmatras and Parama- 
z/us)to the indefinitdy great ^ — fw, — c.gl— 

AWa). ' • 

. / • { ■ 1* . . . , ; , '.'.if 

The Gu«as , alqnfi are . infipitesimal,,vWith the 
exception of thospijup^quitpus ones that .evolve (into 
Al<aira-atoms and Minid-stuff ( , .and 
^nr) all the rest of the evolved products (wheth- 
er subtile or gross "Mitter) ^e non-infinitgsimal. 

«■;. i ‘i, 1 

Vijnanabhi^shu pptes, that j-radl the; .Qu«^3 


( Real^), cappot^t(ef.,-i'*^f*3'^^PP.?* ,l^is .werp jthe 
case, that disturpanceijof ^quilipripnii that unequal 
aggregation wifh.,j,«n^qual s|:r,e^St .an^ ab^ain,; 
which cosmic, evolution begins, would b^ im- 
possible. The Gu«as,' Wmch .give rise jto Alcara 

'■*». 'i'* ’«f ■' /ill •'•'"i, .l.'Uil DiU, 

■ and Mind-stuff, must be held, to be, ubiquitous. 

.'.wir AV* .rTA'.iM'*' 


and this will suffice for the ubiquity of Prakrit] 

■■ -Ki '1 J. ..'..uv... .}. 'T.u-jiT.; it , f/(u. - ( TfiPf''T?fg 
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f«rw^?r 

Sutra 51, Pada III. ) 

Chemical analysis and Synthesis — Elements 
and Compounds. 

What then is the equivalent in the Saiikhya- 
Patanjala of the distinction between a chemical 
element and a chemical compound, or is there 
none ? Did or did not this elaborate physical 
analysis and classification of things lead on to a 
classification based on chemical analysis and chemi- 
cal synthesis f These are questions of singular 
interest, the answer to which will disclose some 
new points of view from which the ancient Hindu 
thinkers approached the problems of chemical 
physics and physical chemistry. 

Aggregates ( ) may, in regard to their 
structure, be divided into two classes, (i) those 
of which the parts are in intimate union and fusion, 
being lost in the whole ( ) : 

and (2) mechanical aggregates, or collocations of 
distinct and independent parts (jifftTlfT ). 

A substance is an aggregate of the former kind, 
and may be divided into two classes, (i) the Bhutas 
and their ‘isomeric’ modifications ( ^ and. 

) » and (2) chemical compounds ( 



HINDU CHEMISTRY 


). Chemical compounds again may be 
subdivided into two classes, (i) those composed 
of atoms of the same Bhuta class, i.e. of different 
isomeric modifications of the same Bhuta, and 
(2) those composed of atoms of different Bhuta 
classes. In the first case, there is contact between 
fisomeric’ atoms ( ) , in the second 
case between heterogeneous or ‘polymeric’ atoms 
( ). The first contact leads to inti- 
mate union ( 

xx^^Hvxx^ ) : the 

4 

isomeric atoms by a peculiar liberation of Energy 
( — the action of similars on similars ) 

are attracted towards one another, and being 
riveted as it were, form the so-called material cause 
) of the compound product. The 
second kind of contact ( that between unlike or 
^polymeric’ atoms of heterogeneous Bhiitas ) begins 
with a liberation of Energy ), which breaks 

up each of the Bhutas, and taking particles 
( or atoms ) of one as nuclei or radicles groups 
particles of the rest round these radicles in 
a comparatively free or unattached condition. 
In this case, one Bhfita, that which serves to 
furnish the radicles^ not necessarily that which 
is numerically or quantitatively predominant, 
gets the name of material cause ( ), 

and the others, which b)' their collocation cause 
the liberation of Energy ( or ftreiif ), 
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atf'e (caDed efficient causes ( 

nj^irtsNirTnT ^jw* 

?T ^r*! TT^ pn Kfirika 1 6. Tlie 

jllijistrations given ,( viz, the. Rasas. as, .modifications 
qf, ./Vp» water, with Earth-accretions) sfiqiw that this 
ppopess applies not , only -tiq. the Gu«as, but also to 
the Bhiitas. xrfTiTr 

fv^— (^flftrr^ on Karika 17).— War 

apswniTTf^^t^rWTenit^. ^ 

Kl*rTtr on Stitra i li/CKa]!). Y), ^ 

^ <H T i ! Hi r <r rq?r? 

5 rrfe 1 (far^rstfir^^— nn^^irT^). 

, Aniruddha goes so fai. as to hold that both 
‘isomeric' and ‘polymeric’ (or ‘heterogenic’) com- 
binations are real cases of constitutive! contact. 


on Sutra 113, Chap. V.) But in the later Sai’ikhya- 
Patarijala the current teaching denied this - 
(Sutra 102, Cliap y),when f^TST- 

notes— firq^t?t?nrrr 


Biit besides these trahsforma'tions, of substance 
( ' 5 ^j^aitWre--qt 5 tqiTil ) i)y 'isotheric' or ‘heterpgenic’ 
procb^, cfeaseless change^'gb'oln iii the characters, 
the ftiodality, and the states of substances— changes 

A’ j . . t‘> (liMjf.? >/h 
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whicli unequal distribution of fprce 

(or pf. stresa and! -;Strain, — rpfessure) among 'the- 
Gu«as, which, , are .:jn themselves constant. ( 

Tm «r% win if^’^ 

^ *iT?rT ^-=31^ ^ WT %fW,— >!jfhrfsnjn<r ^f^T 

J!J?!rT»Tt f?W^^fnisn,It[*T-'®rW»n^, Sutra X3, Pada III).: 


“Even as the same figure ‘i* stands for a 
hundred ' in the place ol hundred, for ten in the 
place of ten, and for a unit in the place of unit."^’* ' 

This conclusively proves that the decimal notation \y^ 
familiar to the Hindus when the Vyasa-Bhashya w^s vvrittcrt, 
i.e. centuries before the first appearance of the notation in 
the writings of the A'raljs dr the Greco-Syrian intei^medtA- 
ries. Vachaspati, who ' comments on the VyAsa^Bh/ishya; 
composed his Nyaya-SucW-Nibandha in 
i.e, Samvat 898 or 842 A. t). This cannot be S'aka 89^^; 
for apart from the decisive use of which by this tim^ 

had come to signify the Samivat er^a^, Vachaspati 's commep.-* 
tator, Udayana, wrote the Lakshanavali in S aka qo6- - 

; , inirrfnT; 1 


and Udayaha, who vvro^e the Parisuddhi on the T/itparyya'- 
ti'ka of Vachaspati, could hot hdve be^fi a contemporary *6# 
the latter, as wiif also appear ^froni' tHe in vocation* to Saha^- 
vati in the opening lineT^ of ^^^he^']^a^i^'uddH^/ ' V&hasp2^^ 
then pr^edeld 0^%ank'iby ^T42 ‘ye4i!^; hkV# 

himself preceded tiy tll^i^^aitlRBr ’dt^^^fe VyhsarBK^ih^'a'b'jr'i 
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Now the question is — in these mixed sub- 
stances does the fusion take place by Parama/^us 
or by larger masses (or lumps) f Now a Parama/zu 
is defined to be the smallest portion of any sub- 
stance which exhibits the characteristic qualities of 
that substance, — in other words, it stands for the 
smallest homogeneous portion of any substince. 
It is not without parts and therefore not indivi- 
sible. It is subject to disintegration. In a Bhuta 
or its isomeric modification, the Parama//u, the 
smallest homogeneous component particle, is un- 
mixed, and therefore corresponds to the atoni of 
modern chemistry. In a mixed substance 

whether it is an fisomeric' or a ^polymeric' 
compound, the qualities are due to the mixture, 
and therefore its Paramiiz/u, the small('st homo- 
geneous particle possessing its characteristic 
qualities, must result from the mixture of the 
Paramazzus (in smaller or larger numbers as the case 
may be) of the component substances. The Para- 

longer interval still, for Vachaspati ascribes the Hh;'ishya to 
Veda-Vyasa himself ( oe n^T 

). The internal evidence also points to the con- 
clusion that the Bhashya cannot have been composed later 
than the sixth century,- cf. the quotations from Pancha^ikha, 
Varshaganya, and the Shashthi-Tantra-Sastra. without a 
single reference to r.svara-Krtshwa — which is decisive. I 
may add that I remember to have come across passages of a 
similar import in Buddhist and other writings of a still 
earlier date. 
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m&nu of a mixed substance therefore corresponds 
to what we now call molecule. ( 
irWTWfTfff— I ^ ff 
^T!r% ^g7S(7rr?:7rBr* -aiTfTrw^ v: irsr sirn^flTO:— 

ir 7 ^%—?T^ 7 rr?^ —Sutra 52, Fada III.— ^TTW- 
farfjpTT •ST f*rTTi»rat‘ 1 ^5Tin::*iTsir^ firniTf^- 

•arl^TIrT ^f«raTTft^Tt I fWR- 

fkw^. — TT^^’THT^, Sutra 88, Chap. V. ) — That the 
Parama«us form molecules in forming 

substances, is acknowledged by the Sahkhyas as will 
appear from Gaurfapada,— 

<l’T«[«3^r; I (^f«rT^, on Karika 12'. Even the Vaue- 

shikas, with their prejudice against ‘polymeric’ or 
‘heterogenic’ combination, acknowledge that in 

‘polymeric’ compounds the different Bhuta- 

substances unite by their Paramawus (or atoms ), 
though they rigidly insist that in such cases only 
one a'.om should be regarded as the ‘radicle’ 

( ^tTT^TST or ’src’ur > and the others as 

-co-efficient causes ^TTBUnr, e.g. Hl{«a- 

siT’f 

( llSTO'TT^’rnJr — where S'^ridhara notes iTTf^arr 

'SiimrWT: and Udayana Trar^nr^ iRIHlin ^ 

• 

ajTffrnaT,.^nf^«f ) I 
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is .pnly in ;ith.e mediaeval S^khya-Pataiijalft 


that under the influence of the Nyaya-Vaweshika 
doctrine ^a radical difference was conceived to 
eJffsV betMle§ii' ’i^he itrucfure (dr cdiistitutioh) of ^ 
moletnihs icoonposed of ‘isomeric' atoms; and that 
ofnpne composed of heterogeneous (or “polymericVV 
atojps.,. In the former case, there was believed to* 

take, place intimate imion .( ), in the latter case, 
only a grouping of comparatively free or loosely 
attached atoms round a radicle atom ( ), with 

W %. O' 


liberation of Energy ( — or fteaw ) 


and the setting up of unequal stress and strain 
( ). At the same . time, 

it was of course admitted that this distinction 
does not apply to the forms of subtile matter 
( Tanmdtra— ) which could unite in inti- 


mate fusion, whether' homogeneous or hetero- 
g^eneous. For example, the subtile body ( 
in^) ' which is supposed to be. the seat or 
vehicle qf the.co.nscioug.px^ciple is . acknowledged 


by Vijndna-bhikshu to be penta-Bhautic 

iri ' othet worasj . all the five Tanmatras serve as 


mJftei^F ‘causes^ ‘■iHou^K’ the gross body .(the 

arfiSfel^iJIfgadiSmJ^i^i^ifktfed'f&^e' only.'a ‘^jml^'eric’i'^' 


c»>:i^Ouiidjwlth tho I Eaifth-Bbuta- am xadickror basm^ 

^ m)|4* sO tf tf WM it» 
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(^.hap, 

^fit ^vnrmPrriiiitW. Sntra 19, Ghap^ !<' 

t 1 , : u ; ■ i i ^ ; . 1 1 » i J ; ^ r, ;■■ f 

3ut in the original Sahkhya-Pataniala it.ap- 

pears that the production of a nev\' substance by 
mixture of unlike 'fehutas ( wa's con- 

ceded as freely as in the Vedsinta, and was con- 
ceived as nowise differing from the formation of 
a compound of atoms of the same Bhuta ' cldss. 
The Sahkhya analysis of all change into trans- 
formations of Energy dtfe to collocations lof un- 
changing Gu«as, in other words the prevailing 
chemico-physical.' (or physical) point of view, 
naturally recognises no distinction between. cnllo*-! 
cations of ‘isomeric' and those of heterogeneous (or 
‘polymeric’) atpms. At bottom they 'are all collo- 
cations of the G««as. Even Vijnana-bhik'shu who, as 
one of the latest' expounders ’Of the Sahkhya^-Pdtafi-'' 
jala^ has been most affected byithe \ akreshika preju- ' 

dice gainst ‘pOlyih'eric’ combination (fr^rnfft^nr^rrir) ' 
urges that the qualities of* a cbin'pbuhd substance' 
are n'ot^dccesSarily ’the jfi^ult'o'f ’similar qualitiesi in ■ 

thew f^ompoitieht ■ elementsv s 

Elsiawhe(!«jhet’;e!3cplaic®»)tii»t 'fwy^rom tfasffff dte i jrcff i t y 

tained by the combined operation or fusion, of the 

^ 'T;,' Jfi -'Kfi!;.. f c jj I ic>,U 

different sensory and motor reflexes of the Uving: 

^ i i vno oo:r»*iol‘ rtjii) 
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•organism, and notes that the united operation 
of mixed (or miscellaneous') causes, where there 
is a fit collocation of matter, offers no difficulty to 

a follower of the Saiikhya-Patanjala : — (’3TTfrrTr^*i5§“ '^ 

tmxr ^TT%— Ti^^sTHTTer, Sutra 

32, Chap. 11 .) In the middle of the ninth century, 
we find Vachasnati instancing some ‘heterogenic^ or 
‘polymeric* compositions as typical o'xamples of 

evolutionary change (irfcnTT?!) and unhesitatingly 
accepting the substantive character of the products*. 
In the Kaumudi he describes the various acids 
and juices of fruits as modifications of the same 
original water in the presence of different kinds 
of earthy accretions. The process is peculiar. The 
water-particle(or atom) serves as a radicle or centre' 
of a system, and the different kinds of the Earth- 
Bhuta centering round this as a nucleus become 
the seat of forces, which bring in the development 
of new energies (and new qualities, tastes) 

in the water. ( 

' M -j 

’dlfv'TJWwrT ^Tf’qrsr ^nrrtrrinOTT; irfr- 

inr^Nl on K6rikd i6). Vdchaspati 

also points out that different; substances may be 
transformed into one and the same substance 
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the production of salt by the cow, the hors?, the 
buffalo and the elephant, thrown into the salt factory 
of Sambara in Rajputana or of the flame of a 
candle by the combination of wick, oil and fire. 

( Trf^^nrr^Jirsr* Tifttsir*!: 1 

xrf^mru:, 517^1 % Tfff 1 — 

on Pada IV. Si'itra 14.) 

Earlier still, i.e.j not later than the sixth century, 
the Vyasa-Bhashya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautic chemical com- 
pounds of water and earth substances, in the shape 
of saps, acids and juices, are found in plants in 

their different parts. TWrf^- 

in other words, bi-Bhautic 

compounds are here placed in the same category 
as ‘isomeric’ compounds of substances of the same 
Bhuta class, for here the particles of both the 
Bhutas are regarded as forming the matter 
{material cause — «trt^T?r«lfT^) of the smallest homo- 
geneous portions of the compound substances. 

N.B . — Vdchaspati naturally interprets this to 
mean separate modifications of the two Bhfitas. 
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The view of the earlier Siihkhyas that ato^s .of, 
different : Bhutan, may chemically combine to form 
molecules of compound substances ss much. as. 
atoms of different modes of the same Bhuta comes 
out clearly in Utpala's brief reference to, the San-, 
khya system in his commentary on Varahamihira's 

V/'/hat Sawhita. ( tcmi: xf^wi: 

^[mfsr I 7w: i 

(Utpala, Chap’. I, Sloka 7 ). 

Chemistry in the medical schools of ancient 
India : — As a matter of fact, long before the fifth 
century, probably as early as the first century A. D., 
the prevailing schools of medicine and surgery 
which were based on the Sahkhya teaching with a 
methodology derived from the Nyaya-VaLreshika, 
doctrine ( cf. Charaka, Sanrasthana, Chap. I, 
X’imanasthana, Chap- VIII— also Sujruta, Sari- 
rasthana, Chap. 1 ) had founded an elaborate 
theory of inorganic and organic compounds, 
which equally admitted iso-Bha'utic and heteto- 
Bhautic combinations.' Like the Vedantists, 
Charaka and Su.rruta held that each of the g^bss 
Bhutas ( Mahabhiitas ) is a peculiar ultra-cherfiical 
compound of five original subtile Bhutas. In this 
.sense,' every subitantfe ■ is penta-Bhautic, bUtTof 
purposesiof t:hemieal ',inalysiS' and' synthesis, i'. e. 
considered with reference to. the Mahdbhutas, all 
substances in their, chemical po^jSiitutj(|n, belong tO; 
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bne ■oi' Other of the ■ folIowirtj| class6s(’:'‘ 'Motib- 
^bautiCvbi-Bhautic, triiBhauticj tetra-Bhautic,'^wd 
pe!nt^.Pl^utic. Compounds of different,. Bhutas, 
again, may combine to fprm more compjex, substan- 
ces, and these in their turn, higher compounds 
still, and so on in progressive transformation, as 
is more specially the case with organic substances 
and products. ‘ 

Physical characters of the Bhiitas: The pre- 
vailing physical characters of the different Bhiitas 
and their isomeric modes are enumerated as 
follows. 

Earth-substanccs — Heavy, rough, hard, inert, 
dense, opaque," exciting 
. the^sense ,of smell. 

Ap-substances — Liquid, yiscpus, • cold, soft, 

slippery, fluid, exciting the 
sense of taste. 

Tejas-sub§tances — Hot, penetrative,, subtle, 

light, dry, clear, rarefied, 
and luminous. 

Viiyu-substances — Light, cold, dry, transparent, 

, rarefied, impingent. 

Xka^a-substances — imponderable ( or light ), 
rarefied, ela.stic, capable of 

, sound ( vibrations ). . 

. ]>!i ^ o r >■., , , 
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5^TfsT I 'SWJ 

iRTi^'^rrfjT I ^ 1?^ ’©T fc«?r < 5 ??!^- 

«iTf^ ^i?i«(rfsr I ’’If Ti^»P!Iw? 59 Tf’r 

^t^lin*inirT(% I — Charaka, Sliinrasthana, Chap. 26; 
compare Sujrruta, Sutrasthana, Chap. 41 ). 

Charaka points out that the primary qualities 
or specific physical characters of the five Bhiitas 
are tactile (jualities, i. c sensible to touch, e. g. 
hardness ( or roughness ) for Earth, liquidity ( or 
yielding to pressure ) for Ap, impelling or moving 
force ( pressure ) for Vayu, heat for Tejas, and 
Vacuum ( non-resistance, penetrability ) for A"^ka.va. 

^•ninTr<sTnif\^T^ -sr fsrf ' 1 

Charaka-S'arirasthana, Chap. I ). 

( cf. the elaborate enumeration of physical charac- 
ters quoted in Vijilana-bhikshu, Yoga-Vartika, 
Sutra 42, Pada I j — also Varavara's commentary 
on Tattva-traya, Achit-prakara«a ). 

The Maha-Bhutas — mechanical mixtures :~ 
Surruta notes that each of the gross Bhiitas (Maha- 
bhutas ) is found mixed up with the other Bhutas ; 
— e. g., the Mahabhuta A^ka.ra is the receptacle (or 
vehicle ) of air, heat-and-light, and water vapour ; 
the Mahabhuta Vayu, of water-vapour, light-and 
heat, and even fine particles of Earth held in 
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suspension j the Mahabhuta Tejas, of earthiparti- 
cles in the shape of smoke, and also water-vapour. 

( wrfsf Sujruta 

S'knrasthanii Ch.p. I.) -arrw^ I 

•^rrarrsT 1 1 ^Tf«r 

n[ I 1 

TTrsf^wf*! I — Dalvawa on Su.vruta, loc. cit. ) 

Mono-Bhautic Eartli-substances : — Charaka and. 
SuiTuta regard the following as Earth-substances — 
Gold, the live Lohas ( silver, copper, lead, iron 
and tin) and their 'rust', arsenic, orpiment, various 
mineral earths and salts, sand, precious stones. 
(Charaka, Siitrasthana, Chap. 1. Cf. also Su^ruta, 

Siitrasthana, Chap, f TiTfSwT: 

^fT7fr« sa^iR TTHw^t— 

Dalvawa on Su^ruta, loc. cit. ) 

The salts include common salt, saltpetre etc. 
Suj'ruta mentions the alkalis, borax, natron, 
Yavaksliara ( carbonate of potash ) etc. 

Of these Earth-substances, some were known 
to be compounds, e.g, the chemical salts of the 
metals, collyrium etc. Su.fruta describes the pre- 
paration of the metallic salts. The leaves of the 
metals were pasted over with the salts, and then. 



T28 


HikDU CHEMIih'RY 


roasted ( ) ( Chikitsdsthana, Cbaip. lo). 

Th<i^e ' metallic salts are therefore mono-Bhautic 
JEarth-compoujids. Su^futa also gives the -prepara- 
tion .of- mild, .and caustic alkalis. , (Sutrasthana, 

Ap-substances, simple and compound. : — 

' • Siijruta, following Charaka, enumerates various 
classes of Ap-substances ( ) as follows ': — 
waters, acids, milks, curds, butters, oils (vegetable 
as well as animal), fats, honies, molasses, alco- 
holic liquors, urines etc. 

Pu^e Ap ( Mahabhuta ) is tasteless and the 
six tastes are developed when the Mahabhuta 
Ap enters into combination, mechanical or chemi- 
cal, with other Mahabhutas. Suiruta notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and where the particles 
so -dissolved are predominantly Earthy, the virater 
• taste^, acid or salt, — where predominantly watery, 
the resulting taste is sweet, — where t.he Earth 
particles are mixed up with Tejhs, the water tastes 
pungent or bitter etc. Such is the case with mecha- 
nical mixtures. In the case of bi-Bhautic or tri- 
Bhautic compounds Charaka mentions that sub- 
stances with Mahabhuta Ap predominating in 
their composition taste sweet ; with Mahabhdtas 
Earth and T^'as predominating, acid ; with Mah6- 
bHAtiik Ap and Tejak predominating, saft*^ ; With 
Maiidbhiitas Vdyu and Tejak prfedbrmhatittg, puh- 
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gent ; with Mahabhutas Viyu and A'k^a predo- 
minating, bitter ; and with Mahdbhutas Vfiyu and 
Karth predominating, astringent. (Charaka, Sdtra- 
sthana, Chap. 26, — cf. Sui'ruta, Sutrasthana, 
Chap. 42 ). 

In fact with the exception of Su^ruta's waters, 
which are mechanical mixtures, or rather solutions, 
all these Ap-substances are organic products, 
and, as such, penta-Bhautic, /. e. compounded of all 
the live Mahabhutas, and the particular ‘taste' 
which is developed depends on the relative pro- 
portion of the Mahabhhtas, and the predominance 
of one or more of them in the penta>Bhautic 
compound in question. 

Qualities of Compounds. — The isomeric modes 
of each Mahabhuta have specific colours, tastes 
•etc. due to their structure, /. e. the arrangement 
of their atoms, and the physico-chemical charac- 
ters of compounds whether of the same or of 
different Mahabhutas result from the collocation 
in unequal proportion of the different forces 
latent in the atoms of the component substances. 
Charaka adds that the varied forms ( textures ) 
and colours of organic substances, whether vege- 
table or animal, are derived in the same way. 

tr? wynrff’ inr- 

fronTt I 


9 
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Sujruta ignores Charaka’s distinction between 
Mahabhuta and subtile Bhiita, and views every 
substance as in reality penta-Bhautic, and it is 
only the relative predominance of a particular 
Bhi’ita or Bhiitas in any substance that deter- 
mines its class. ( 

I '3c[?irtr^ 

mf^* ?i^ ^TTai’ 

^mrr*rt^f*Tf«T i Su^ruta, Sutrasthana, Chap. 41 ). 

The extant Charaka and Susruta — Succession 
of medical authorities : — 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific knowledge in the medical schools of 
Ancient India, are both redactions of original 
authorities. The extant Charaka is a redaction by 
Dndhabala of the genuine Charaka Samhita, 
which was itself a redaction by Charaka of the 
original work of Agnivesa, the disciple of A treya 
Punarvasu as distinguished from K?'/sh«dtreya and 
Bhikshu A'treya, also well-known medical autho- 
rities. The extant Susruta is a redaction by 
Ndgdrjuna of an original work (Vnddha Susruta) 
by Susruta, the disciple of Dhanvantari. That 
Charaka preceded Susruta is almost certain, 
Nagarjuna was probably earlier than Dndhabalai. 
This Ndgarjuna is believed to have been the author 
of a commentary on Patanj^lPs Mah^bhashya (vide . 
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Bhojavr/tti and Chakrapawi), and was probably 
identical with the alchemist N^Lgdrjuna ( Siddha 
Nagarjuna), the metallurgist Nfigdrjuna (author 
of a treatise on metallurgy, Lohas dstra ), and the 
Buddhist Nagarjuna, author of the Madhyamika 
sutravrztti. Charaka and Su^ruta continued to 
receive additions after Dr/dhabala and Nagar- 
juna, and even after Vagbha/a, but the whole of 
the extant Charaka is probably much earlier than 
the commentator Chakrapawi, and the whole of 
the extant Su^ruta earlier than Dalvana, the 
commentator, and Madhava, the author of Rug- 
vini-vchaya. The extracts in Vagbha/a make it 
certain that the passages I have quoted or shall 
quote from the Sutrasthana and Slarirasthdna of 
Charaka and Su.sruta cannot be later than the 
sixth century of the Christian era, 

Preparation of Chemical Compounds. — The 
knowledge of chemical compounds and of their 
preparation continued to make progress in the 
Charaka and Sui'ruta Schools. The great metal- 
lurgist, Patanjali, in his treatise on Metallurgy 
( gave elaborate directions for many 
metallurgic and chemical processes specially the 
preparation of the metallic salts, alloys and amal- 
gams, and the extraction, purification and assay- 
ing of metals. Probably it was Patanjali who 
discovered the use of the mii^tures called Vi</as, 
which contained aqua regia or other mineral acids- 



fi 32 HINDU CHEMISTRY 

in potentia. Unfortunately Patanjali's magnum 
•opus appears to have been lost, but extracts from 
it are frequently found in mediaeval works on 
Medicine and Rasayana, which leave no doubt 
as to its remarkable scientific value. The metal- 
lurgist Nagarjuna. advanced the knowledge of- 
chemical compounds by his preparations of mer- 
cury. The Harshacharita, in the seventh cen- 
’tury, relates a fable concerning this Nagsirjuna, 
and speaks of him as a friend and contem- 
porary of Satavahana. The relative priority of 
Patanjali and Ndgarjuna is a vexed question in 
the history of metallurgy. That Ndgarjuna’s Loha- 
..yastra was earlier than the final redaction of 
Patanjali will appear from the following circum- 
stances : — (i) Chakradatta in his summary of 
Nagdrjuna mentions that the chemical process of 
testing pure iron must be repeated twice before 
it can be regarded as decisive, whereas S^ivadasa 
Sen’s extract from Patanjali shows that the latter 
•directed the process to be repeated seven times ; 
(2) Patanjali in the Abhraka-vidhi (mica operation) 
adds mercury, which in this particular operation 
lis wanting in Ndg^rjuna’s recipe ( cf. Chakradatta, 
and Patanjali as reported in the Yogaratndkara- 
samuchchaya ) ; and (3) Nagdrjuna is quoted in the 
•earlier compilations, Patanjali in the later. 

Early in the sixth century, Vardhamihira in the 
VWhat Sa;»hita gives several preparations of 
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cements or powders called Vajra-lepa, ‘'cements 
strong as the thunderbolt and there was ample 
use for these in the temple architecture of the 
Buddhist period, the remains of which bear 
testimony to the adamantine strength of these 

metal or rock cements. ( 

Chapter 56. Ibid ). Varahamihira also alludes tO’ 
the experts in machinery ) and the 

professional experts in the composition of dyes and 
cosmetics Ch.i6, also Ch.15). I would- 

also refer to the interesting Chapter on cosmetics 
(Ch. 76) where Varahamihira gives various recipes 
for artificial imitations of natural flower scents as- 
of the essence of Vakula, Utpala, Champaka, 
Atimuktaka &c., arranges compound scents in a 
sort of scale according to the proportions of cer- 
tain ground essences used in their preparation^ 
and determines by the mathematical calculus 
of CO nbination ( ) the number of 
variations of the different notes in this scale. 
To these classes of professional experts were 
due three of the great Indian discoveries in the 
chemical arts and manufactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West and- 
secured to her an easy and universally recognised, 
pre-eminence among the nations of the world in* 
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manufactures and exports: — (i) the preparation of 
fast dyes for textile fabrics by the treatment of 

natural dyes like Mahjish/Zra with alum ( 

and other chemicals {e.g. sulphate of iron) 
also cow-dung, (cf.the“cowdung substitute”, Roscoe) ; 
(2) the extraction of the principle of indigotin from 
the indigo plant by a process which however crude 
is essentially an anticipation of modern chemical 
methods ; and (3) the tempering of steel in a 
manner worthy of advanced metallurgy, a process 
to which the mediaeval world owed its Damascus 
swords. It was this applied chemistry much more 
than handicraft skill which gave India her premier 
position in the middle ages and earlier ( indeed 
from Pliny to Tavernier ) in exports and manu- 
factures : for in handicraft skill as in design and 
workmanship, great as were her merits, India 
came to be surpassed by her disciples China and 
Japan. 

The Viisavadatta and the Dajakumara Charita 
in the sixth century allude to the preparation of 
a mass of fixed or coagulated mercury 

; a chemical powder, 
the inhalation of which would bring on deep sleep 

or stupor ( ) ; a chemically 

prepared stick or wick for producing light without 

fire sirr — ; and a powder which 

like anaesthetic drugs or curare, paralyses 
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sensory and motor organs 

— )• Vr/nda 
( circa 950 A. D. ) notices the preparation of sul- 
phide of mercury ( ) composed of one 

part of sulphur, and half its weight of mer- 
cury ; and also of cuprous sulphide (TT«rf2l!T»j|). 

Chakrapa«i ( circa 1050 A. D. ) mentions the pre- 
paration of the black sulphide of mercury, "by 
taking equal parts of mercury and sulphur". 

The Rasflrwava ( circa t200 A. D. ) notices the 
colours of metallic flames, probably after Patanjali ; 
e. g. copper gives blue flame ; - tin, pigeon- 
coloured ; lead, pale ; iron, tawny ; blue vitriol, 
red. It may be noted that the Rasarwava regards 
mercury as a penta-Bhautic substance. 

The Rasaratna-samuchchaya divides the mi- 
neral kingdom ( Earth-substances, simple and 
compound ) into the following classes : — (i) 
The eight Rasas, mica, pyrites, bitumen, 
blue vitriol, calamine, etc. (2) The eight Upa- 
rasas ( useful in operations of mercury), sulphur, 
red ochre, green vitriol, alum, orpiment, realgar, 
collyrium, and medicinal earth, to which may be 
added the eight Sidharawa Rasas, sal-ammoniac, 
cowrie, cinnabar, rock vermilion, etc. (3) The 
gems, diamond, emerald^ sapphire, cat’s eye, sun- 
stone, moon-stone, pearl, etc. (4) The metals. 



136 


HINDU CHEMISTRY 


gold, silver, iron, copper, lead, tin, and the alloys — 
brass and bell-metal. Other Earth-substances are 
six salts, three alkalis, mineral earths, and severat 
poisons ( cf. vol. I, pp. 32-98 ). 

Chemical compositions and decompositions — 
metallurgic processes. — In these writings, we 
frequently come across instances of chemical 
composition and decomposition, by processes, 
more or less crude, of calcination, distillation, 
sublimation, steaming, fixation, etc. ( 

^ etc. ) r. g. the pre- 
paration of perchloride of mercury by taking 
common salt and mercury ^ 71 - 

; of sulphide of mercury 
by taking sulphur and mercury : of 
Sindura from lead ( — Amara- 

kosha ) ; — of the medicinal compounds, Svar«a- 
sindiira and Rasasindiira, with mercury, sulphur 
and gold, where gold may have been fancied 
to influence the resulting compound in some 
mysterious way, either as a ‘dynamic’ or as a 
catalytic -also the extraction by chemical de- 
composition of mercury from sulphide of mercury 

( vide ) ; of copper from 

sulphate of copper ( gjsf, ) by heating this 

substance with one-fourth of its weight of borax 
( Rasaratna-samuchchayal, — cf. Bhiivaprakai’a, 
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TTT^^inTy^fir) ; of zinc (^K, 

) from calamine ( — Rasar«ava ) ; of 

copper from pyrites ( »ITf^Rr, fw®, etc.— 
Rastirwava, ( though the golden pyrites were 
supposed to be a semi-metal of gold, contain- 
ing some gold along with the essence of copper)— 
the purihcation of mercury by repeated distilla- 
tion from le ad and tin with which it is 086(1 
to be adulterated in the market. The various 
metallurgic processes described are — extraction, 
purification, killing ( formation of oxides, chlorides 
and oxy-chlorides for th(' most part ), calcination, 
incineration, powdering, solution, distillation, 
precipitation, rinsing (or washing), drying, steam- 
ing, melting, casting, filing, etc. to all which each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in different measures ( — 
— and ), — methods which, if 

often crude, especially from the absence of inde- 
pendent and isolated mineral acids, were yet in 
.several instances remarkably simple and effective, 
and which, after all bv the use of various Vir/as 

j 

potentially containing mineral acids ( aqua regia, 
sulphuric acid, hydrochloric acid, etc.) virtually 
accomplished the practical ends kept in view. 
'I'o these were added several special processes 
for mercury ( e.g. fixation ), bringing up the 
number of mercurial operations to nineteen. 
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It may be noted that the mixtures called Vi^/as, 
which potentially contained dilute mineral acids, 
were regularly employed not only in killing the 
metals ( forming their oxides and chlorides ), 
but — what is of fundamental importance — for pur- 
poses of chemical decomposition of metallic salts, 
etc. and the extraction and purification of metals. 

Organic Compounds. — Organic Compounds are 
either vegetable or animal substances. ( 

The molasses^ the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues of 

plants* are vegetable compounds ^ 

Honey, milk, curd, butter, fat, bile, urine, and 
other excreta, together with the organs and tissues 
of animals, are animal substances. Charaka 
notices vegetable as well as animal oils. I he 
viscous (oily) substances are classed under four 

heads — butters, oils, fats, and marrows ( 

^ >:T: ). Salt may be either 

mineral or vegetable salt. 

Sujrruta divides poisons into two classes — VegC' 
table and animal, but several poisons expressly 
termed mineral poisons ( ) are included in 
the first class. 

All organic substances, whether animal or 
vegetable, are penta-Bhautic, being compounded 
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of greater or less proportions of the five Maha- 
bhutas. 

Taking the human body Charaka finds that 
the foetus is composed of sixteen organic sub- 
stances, viz. four, composing the Sperm-cell which 
comes from the male ; four composing the germ- 
cell whicTi comes from the female ; four added by 
the transformation of the nutritive material, and 
finally, four kinds of subtile matter, which together 
form the vehicle of the conscious principle. As to 
the four organic substances w^hich compose the 
sperm-cell^ or the other four which compose the 
germ-cell, it is not clear whether in Charaka^s view 
they are also in their turn compounded of less 
complex organic substances,' or whether their 
constituent elements are inorganic penta-Bhautic 
compounds. 

rhe tissues that appear in the course of deve- 
lopment of the foetus are further transformations 
( higher compounds ) of these foetal substances. 
All the component substances of the body are 
penta-Bhautic compounds, though sometimes 
they are assigned to the particular Bhiitas which 
predominate in their composition, bile to Tejas, 
lymph, chyle, blood, fat, urine, sweat and other 
secretions to Ap, and skin, flesh, bones, nails, 

hair, etc, to Earth. ( 
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^THreiHTf^ et seq. Charaka, Slftrirasthdna, 
Chap. II. vide also Charaka, S^arirasthana, Chap. VII. 
cf. Gahgfidhara’s Jalpakalpataru. ^ 

I ^nwni: 

frwTTfjraNr: i g i 

Cf. Charaka, Slarirasthana, Chap. IV. 

Il’f rs?if^»TTT: I ) 

Foetal Development ( after Su.vruta). The ovun> 
fertilised by the sperm-cell and developing under 
the influence of animal heat forms successive layers 
and tissues, even as layers of cells and fibres are 
formed in wood. First are formed seven layers 

epithelial and dermal ( ), then follow the 

several tissues ( ), the flesh, the vascular tissue, 

the fat and marrow, the lymphatic ( and glandular ) 
tissue, the intestinal tissues, the biliary and the 
seminal vessels. Tissues which are regarded by 

some as modifications of the original dermal 
layers of the ovum (cf. the layers of the blasto- 
derm and their relation to the tissues in Embryo- 
logy). The tissues are supposed to be developed 
successively, one out of another, by chemical action 
or metabolism ( rrr^lf ), e. g. chyle is transformed 
into blood, blood into flesh, flesh into fat, fat into- 
bone, bone into marrow, marrow into sperm-cell. 
The organs are next formed out of the tissues. 
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The Jiver, gall-bladder ( ), spleen and lungs 
are referred to the blood ; the intestines to 
the blood, lymph and bilej the kidneys to the 
blood and fat ; the testicles to the blood, 
lymph and fat ; the heart to the blood and 
lymph ; and the tongue to the lymph, blood 
and flesh. Vayu, with the accompaniment of ani- 
mal heat, impels the ‘currents’ ( ) in the 

system ; Vayu acting on the flesh gives rise to 
the muscles, and it is Vayu again, which, with 
the essence of fat ( or marrow ), produces the 

nerves, arte ries and tendons. ( 

wfsii 1— ^rar: 

I ^nrff me: 

I Tiwr 1 f^?iT i 

I 1 1 trft 

I I— idfaiw- 

I — et seq Su^ruta, Slan'rasthana, Chap. IV. — 

wfit I init 

arawr »rtr: frnnr: 1 Sutrasthana, Chap. XIV). 

The following parts ( tissues and organs ) in 
the foetus are in a special sense modifications of 
the four organic substances contributed by the 
sperm-cell of the male parent ; hair, nails, teeth, 
bones, nerres, veins and arteries, tendons and 
ligaments, and the sperm-cell ; the following, of the 
substances derived from the mother,— skin, blood. 



142 


HINDU CHEMISTRY 


flesh, fat, the heart, liver and spleen, kidneys, 
stomach, intestines, etc. ( Charaka, S arirasthana. 

Chap. HI. -^rfsr ^ firawTf5r fin?7T: 

^3Rf*rfiT fqffwrfsr i ^rfs? W ^ jrrssnfJT 

^Tf*r ^ HTaii: % 

jTRrs[ ^ wt 

I5e*rr>in'?f ^ ^T*rnnrg Tfw irmarifsT i) 

Chemistry of Digestion— The food we eat 
contains five classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earth-com- 
pounds, Ap-compounds, Tejas-compounds, Vayu- 
compounds and A kslra-compounds. The Earth- 
compounds supply the hard formed matter of the 
body, the Tejas-compounds give the animal heat 
( or the metabolic heat ), the Vayu-compounds 
are the sources of the motor force in the organism, 
the Ap-compounds furnish the watery parts of the 
organic fluids, and the A ka^^a-compounds contri- 
bute to the finer etheric essence which is the 
vehicle of the conscious life. Roughly speaking, 
the Earth-compounds answer to the nitrogen 
compounds in the food, the Tejas-compounds to 
the hydro-carbons ( heat-producing ) and the 
Vayu-compounds to the carbo-hydrates (dynamic). 
The Ap-compounds are the watery parts Of food 
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and drink. The flesh, for example, is a tissue 
composed principally of the Earth-compounds, the 
fat of the Earth and Ap compounds, the bones of 
Earth, Vayu and Tejas compounds. For purposes 
of digestion it is stated that different operations 
of the metabolic heat ( perhaps different diges- 
tive fluids are also meant ) are required to digest 
th(‘ different substances in the food. 

rhe course of metabolism is described as 
follows: — The entire alimentary canal is called 
Mahasrotas ( the great channel ). 

The food goes down the gullet by the action 
of the biomotor force, the Pra/^a-Vayu. 

In the stomach ( ) the food becomes 

mixed up first with a gelatinous mucus 
which has a j^accharine taste, and then gets aci- 
dulated by the further chemical action of a diges- 
tive juice ( — evidently the gastric 

juice is meant ). Then the biomotor force, the 
Samana Vayu, begins to act and drives down the 
chyle by means of the Grahawi Na^i to the Pitta- 
^aya (duodenum), into which bile comes down from 
the liver, and thence to the small intestines ( the 
)• In these, the bile ( or rather the 
digestive substance in the bile as opposed to the 
colouring element ) acts on the chyme, and con- 
verts the latter into chyle ( w h which has at first 
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a katu taste ( pungency ). This chyle contains 
in a decomposed and metamorphosed condition 
all the penta-Bhautic organic compounds, viz. 
tissue-producing Earth-compounds, water parts or 
Ap-corapounds, heat-producing Tejas-compounds, 
force-producing Vsiyu compounds, and lastly, finer 
etheric constituents which serve as the vehicle of 
consciousness. The es.sence of chyle ( 4jci!5l»rr»l ) 

from the small intestines is driven by the biomotor 
force, the Pra«a Vayu, along a Dhamani trunk 
( cf. the thoracic duct ) first to the heart ( which 
is a great receptacle of chyle ), and thence to the 
liver ( and the spleen ), and in the liver, the colour- 
ing substance in the bile acts on the essence of 
chyle, especially on the Tejas substance therein, 
and imparts to it a red pigment, transforming it 
into blood. But the grosser part of chyle 

proceeds along the Dhamanis, being driven 
by the biomotor force, the Vyana Vayu, all over 
the body. 

When the blood has been formed, the essence 
of chyle in the blood, acted on by Vayu (biomotor 
force ) and Ma»ns6gni ( the flesh forming metabolic 
heat ), forms the flesh-tissue, the Earth-compound 
■of the food substance especially contributing to 
this tissue of the flesh tissue thus formed, the grosser 
part goes to feed or replenish the flesh tissue all 
over the body. The finer essence of flesh in the 
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b^ood in the chyle, acted on again by V&yu (biomotor 
current) and the fat-forming metabolic heat 
in the menstruum of lymph ( ^riF ), receives , 

viscosity and whiteness, and produces the fatty 
tissue, the Earth-compounds and Ap-compounds 

of the food especially contributing to the product. 
This fat in the chyle (or blood), or rather the grosser 
part of it replenishes the fatty tissue of the body, 
but the liner essence of fat ;// the flesh in the blood 
/// the chyle, acted on by Vayu ( biomotor current) 
and the marrow-forming metabolic heat, in the 

menstruum of lymph ( ). becomes hard 

( or crystalline ), and forms bone, the Earth, 
\Yiyu and Tejas compounds contributing principally 
to the product. The essence of the far. fills the 
hollow channels of tiu* bone-^, and acted on again 
bv biomotor Vayu and metabolic heat, becomes 
transformed into the ma'^row. The marrow is 
transformed into the semen, which is conveyed 
down by means of a pair of Dhamanis ( ducts ) 

( lodged in its receptacles 

and discharged by means of another pair of ducts 
( sp )• The semen, or rather all the 

elements in their finer essence, give off Ojas, which 
returns to the heart, the receptacle of chyle and 
blood, and again floods the body, and sustains 
the tissues, thus completing the wheel(or self-?return- 


10 
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ing circle ) of metabolism ( Cf. 
Charaka and Vagbha^a ). 

It is to be noted that, throughout, the fluid 
in the chyle ( or blood ) acts as the menstruum, 
though occasionally the lymph, which is itself a 
derivative from the chyle is added as in the case 
of the fatty tissue and the marrow ; and that each 
preceding element or constituent of the body («[Tig 
— j takes up the proper organic com- 
pounds from the food-chyle to form the next element 
or tissue. Throughout also, the chemical changes 
are due to the metabolic heat which breaks up the 
compounds and recombines, but the operations and 
■even the vehicles perhaps of this heat are different. 
For example, these heat-corpuscles in the biliary 
ducts produce the bile, but the bile secretion i.s 
supposed to contain two distinct substances, (i) a 
digestive fluid in the duodenum which acts 

on the chyme to produce the chyle, Tfi^. 

} I S’lid (2) a colouring bile-substance in the 
liver which adds a red pigment to the chyle and 
transforms it into blood ( ). Be- 
sides, there are three other biles, of which the 
acqueous humour in the eye is supposed to be one 

( ) helping in the formation of visual 

images ( ). This is the view of Ohanvan- , 

lari and his school, but- Atreya holds there is no 
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evidence that the bile really performs the first (diges- 
Jtive) function, for this can be accounted for by the 
animal heat arising from the working of the 
whole bodily machine. There are three different 
hypotheses regarding the course of metabolism 
and the successive transformations of the chyle 

— Chakrapawi, Bhanumati, Sutra- 
sthana, Chap. 14, S'^loka 10 ; also his commentary 
on Charaka, Sutrasthana, Chap. 28), but my account 
is based upon the second hypothesis which has the 
preference of Chakrapani It may be added 

as a curiosity that each element of the body ( ) 

under the metabolic heat is supposed to give off 

a finer essence ( ^ 4 [|{iTT*r ) which serves as the 
material of the next succeeding element, and a 
dross ( ), which forms some of the excreta 
in the body, ( including the nails, the hair, etc. ), 
'besides retaining its own substance ( the gross or 
main part ) which is driven along by the Vdyus 
'(biomotor or vital currents) or by the Srotas 
4 o its destination in the body. Some idea of circu- 
lation appears to have been entertained, for the 
>heart which receives and then sends down the chv- 
le through the Dhamanis gets it back transformed 
into blood, and the Ojas also proceeds from the 
heart.' and returns to it along with the chyle and 

(blood. (Cf. Vdgbhafa— wr. fkKV. 
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’^rfiPT^i: ) I TT^'^?nRW% 1% ’q'njiftftrar: I 

fmii: TTfWT WRTTjpirr?! ^IT^rfir^f I Sujruta, 

Siitrasthdna, Chap. 46. Cf. also f^<( i q 4 ^SHITTMir 

thld.^ Chap. 41. ^T^T: iT^«ni!r: ^smnnr:, 

Ti’^T Hg T ^ » i ^n; 1 ?raT^' 

$TrT: ’Tt^ I ^firfc^ qtitt g 

Tnf§^: I I Clia- 

raka, quoted by Dalvana. ^STRt 

■^rm irw: 1 ^t^sit 

^nrT*n^^ 1 fTT^>jTT ^11*1 ^ 

^»nTifiT1Iin^?i:^T ^TfJlFt I 

^rnrifV^ii^^ UWT I K -aiiiTirni^ ^rip' wt 

f^irrs^ ’T^THry; 1 3i^*rw%^ f%g*'«rf7r 1 ....^^^ 

tHR f*i^ iiTVirTis?!* I 

WKJ^ T^ ^:iS)-fl«i’«rir I gur’ x:fs' »rnr- 

cg«*«fVi I ^ w»rTf>^»5 jrhif 

ftgrwi TrTi« ^ |%2f»r5iT?ra 1 yf^rajntjfsrBrr- 
Wf=1?r; 'STRIfftf^SI 

lwft3niIT?[l Wi^ Hrfi' vP1t:«1I; I 

jmfn ^ irawr inr; f ict; i irqri^'Vf^f. 
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IJiir irsrnnt i Charaka — DrtV^abala 
Samhita, quoted bj Aruna in his commentary 
•on Vdgbha/a. nmnrft 

%?T^^aiTnrfii, »raT t« ■«dt wnir tus sTtvaftr i tru 

4iireri*T-^'»^wn^ ^ ^pjh^ i 

igfri«it$»t iwgr* nltRfii I 11^ TuniTSTT-ar 

4rf^T5prTaf%, ttw i (Chak- 

radatta, Bhanumati). This passage shows that 

the ‘venous blood’ was conceived to be chyle- 
essence mixed with blood, and that the circulation 
•of the chyle so for as it was held to contribute 
its qnota to the constituent elements and tissues 
of the body was really supposed’ to be identical 
with the circulation of the blood ( nJtT TURT^Tht 
artnarrsn^afil ). This will be abundantly clear from 
the following account of the course of the chyle 
•and the blood : — 

Tin; i ^«5 

am: vm: inwai^Gwr w'ftifV wflin»rni 

anf ^ »wr an? fiiWl i 

•m: Ti.i!r*i-T7ir^ia^ i im: ^tirarn:- 

MT*i^ *mr: i aq;*!: i arr^ tiw- 

MTtpir fTO arfrtna^inr’ aiir’ ntm- 

Aaipflftr: aNa:at wamn^hc»iiiTf»f 
a.Tfa>r urmarrapiit w ftitr 
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tmiftfir: ftncrFw^ irtcrfir nrfir i 

et seq. 

This finer essence of chyle which nourishes the 
flesh must also be carried in the blood, on the 

‘irrigation channel’ hypothesis ( )• 
(For diagrams of the central circulation and the 
sympathetico-spinal nervous system, vide Appen- 
dix. The mechanism of life and the inheritance of 
specific and other congenital characters are also 
dealt with in the Appendix.) 

Formation of molecular qualities in chemical 
compounds The Charaka school, which, we have 
seen, was an offshoot of the Sankhya ( cf. Charaka, 

VimAnasthana, Chap. 8, ii^rr TWIWH: wnt 

«fir^<rqsf ) supplemented the above 

account of inorganic and organic compounds with 
a characteristically Sdnkhya explanation of the 
formation of molecular qualities by chemical 
combination. In Charaka's view, the colours, 
tastes, etc. of the molecules of chemical com- 
pounds result from the collocation in unequaf 
proportion and unstable equilibrium of the* 
different forces latent in the atoms ( Paramawus )> 

themselves. ( icwnrt ajinfiitwr- 

wnnc»rfin«rr »Tiwr- 

I Charaka.) 
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Chemistry of colours. — As an interesting exam- 
ple of the way in which a follower of Charaka- 
would account for the colours of chemical com- 
pounds, I may note the explanation given by 
the late Gangddhara Kaviraja Kaviratna in the 

Jalpakalpataru, a commentary on the Charaka*' 
Samhita, published at Calcutta in 1869, premising^ 
that the Kaviraja’s view is pure and genuine 
Charaka doctrine. Gaugadhara begins with a simple 
statement. The qualit ies of the atom^ he writes, 
tend to produce similar qualities in the molecule. 
A molecular quality is therefore the result of the 
conjunction or opposition, as the case may be, of 
the atomic tendencies. When, for example, the five 
Bhdtas combine to produce an organic compound 
( the human body ), Tejas, Ap and Eaith tend to 
produce red, white and black respectively, but 
in the body ( compound substance, ) the yellow 
colour may happen to be produced as the result 
of these tendencies in that particular proportion 
and collocation. The point to note here is that 
the molecule forms a fresh collocation, redistribules 
the Mass and Energy, and sets up new forces in 
the system which coming into play modify the, 
potencies ( or tendencies ) in the component atonvs, 
and thus determine the resultant. This is elabora-: 
ted into a curious but complete theory of the colours 
of chemical compounds. 
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The colours ( and other qualities ) of a simple 
substance (an isomeric mode of any l^tita) are the 
result of the potencies lodged in that particular 

collocation of Mass, Energy and Essence. Now 
when two such substances unite, their colours 

etc. tend to be produced, but the combination 
brings on a fresh distribution of Energy, Mass 

and Essence, and the forces thus set free may 
powerfully modify or even extinguish the separate 
tendencies or potencies of the component simple 
substances. For example, «vhen we prepare a 
collyrium by mixing equal parts of sulphur 
and mercury ( the black sulphide of mercury ) 
we find the resulting compound black. To 
explain this, it has to be remembered that 
each of the substances ( sulphur and mercury ) 
contains Sattva (Essence), Rajas (Energy) and 
Tamas ( Mass ) in different proportions, and that 
predominant Tamas ( Inertia, Mass ) always pro- 
duces black, predominant Sattva ( Essence ) white, 
and predominant Rajas ( Energy ) red. Now in 
the black sulphide of mercury, the white of the 
mercury tends to produce white, and the yellow 
•of the sulphur yellow ; and if these tendencies 
were not obstructed, the result would be a mixed 
colour. But, in the particular collocation in ques* 
tion, Uie Tamas of the merpury becomes intensive 
and the black of the now intensive Tamas 
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■extinguishes the white in the uncompounded 
mercury, which was due to prevailing Sattva, as 
well as the yellow of the uncompounded sulphur, 
Avhich was due to the combined operation of 

white-producing Sattva and red-producing Rajas. 
Again, when, with proper apparatus and by the 
application of heat, we combine mercury ' and 
sulphur to produce the red sulphide of mercury, 
the resulting colour is explained by the fact that in 
this new collocation the Rajas ( Energy ) — pro- 
bably of the mercury, though Gahgadhara does 

not specify — becomes intensive ( and extin- 
.guishing both the white- producing Sattva of the 
mercury and the yellow- producing Sattva-Rajas 
of the sulphur, imparts a red colour to the com- 
pound. In these cases, as also in the formation 
of red by mixing powdered turmeric with lime, 
i.c., whenever a new colour is produced in the 
compound, it is to be explained by the domi- 
nance of Tamas, Rajas or Sattva, or their combi- 
-nations, and the extinction of the uncompounded 
•tendencies ( or potencies > by the forces set free 
in the new collocation. But there are other cases 
where the colour of the compound is a mixed 
colour resulting from the colours of the combining 
substances, e.g.^ when sulphide of mercury and 
calcined tin are inixe4, the resulting colour is 
evidently a mixed one (P^ia, pink), which Is 
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easily explained by the colours of the component 
elements ( the red of the sulphide of mercury and 
the white of the calcined tin ). In the same way, 
in a mechanical aggregate, as in a piece of cloth, 
the colour is white, where the threads are white. 

( ?ftr3^TfV?;-aiT^T3r3«!lT 
ww «9Tt:»TiiT?!rr: n^T^rwHmiT* 

jpiini* ^*nT«rT frarf?^ 

^Tfr?-5R^ 'SOTTMm’tir: iragrsi^inflw; 

iftHHTomim: uTT^^nft^aT’i ^^twrcHW^frlTtw 
wvsfh I ^ar' tt^irT ?nfr«ani^1^r%H 

f^^rfwT ar«j^ i «sr 

t w^jBTmrPT- 

^fsT; swi: i xfir viaf* 

^WT-ar' m-m' ir[ 

iTTaiTw ^RiT I Tfir* urc?- 

TwnrT«niiT^«mT5i u^miT 

ifY^Sir ^ I ITR^PW- 

MYa^’ra’T miirai’ «Tar**»r«r ar i ^ait- 
trfiwraVvar’ ^ ^fir i 'f 

wtiJlafir aifiranwS fjifi ^fl’qjnrTw 
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I ^5^ 4W— •’^IT- 

%Tff?pr»!f^sr ^rinnuw* ir^ 

^Tf'v^rer' n^i ^ i ttt 

i^anr^^ l ) ( Jalpakalpataru, Sutra- 

sthiina of Charaka, pp. 198-200 ; edition publi- 
shed by Bhubanachandra Basak, Calcutta, Samva- 
daratndkara Press, Sa;;;vat 1925. ) This is quite 
in a line with Charaka's explanation of the tastes 
of chemical compounds which has been already 
noticed. 

Pari«jima-vada versus Xrambha-vada : Charaka’s- 
view of the formation of a new quality or a new 
substance is based on the Sahkhya teaching as to- 
the conservation and transformation of Energy,, 
and brings chemical synthesis in a line , witK- 

evolutionary change ( ). On this view, a 

ntevv substance may arise by spontaneous or isome- 
ric change, i.e., by the inter-play of Energies within 
the system of any given substance, in the absence 
of any action from without. New qualities like 
new substance.^ are only readjustments of the- 
old, and continual changes are going on by 
spontaneous disintegration and recombination. 
Opposed to this evolutional view of chemical 
synthesis is the Nyaya-Vaijeshika doctrine of 

Xrambha-vdda, according to which no change of 
substance or quality, no effect, in short, can take- 



HINDU CHEMISTRY 


■56 

place except by the action of one component- 
element (substance or quality) on another. A binary 
molecule, for example, cannot possess any ‘speci- 
fic quality' ( ) of a kind not represented 

in each of the two component atoms. In the 

cosmic process, no atom can exist free and uncom- 
bined with another atom, and every ‘specific quality' 
in a substance can be ultimately analysed into the 
union of two ‘specific qualities’ of the same class 
in two ultimate particles which cannot be further 
•divided. A single colour, smell or taste in a single 
particle, until it can link itself on to another speci- 
fic quality of its own class in a second partic e, 
-cannot characterise any substance formed by the 
union of these particles as material causes. 
Hence an Earth-sitom cannot unite with an Ap- 
atom, to form a new substance of which both the 
particles must be equally regarded as material 
causes. At any rate, such a compound, if effected, 
would be smell-less, as of the two constituent atoms, 
only one, viz., the Earth-atom, possesses smell. A 
compound of Earth and Vayu would be smell-less, 
•colourless and tasteless, and so on. The Nydya- 
Vaweshika does not deny that there may be 
•compounds of different Bhutas, nor does it 
deny the causal operation of specific quali- 
ties as efficient or energising ( dynamic ) causes 

( ), but it refuses to place 
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these compounds on the same footing as compounds 
of isomeric modes of the same Bhuta : and ' it 

accepts the ‘material' causality, in such cases of 
only one of the Bhutas, regarding the others as 
co efficients’ ( 

The earlier Sahkhyas including the medical 
schools of ancient India brushed all this aside as a 
distinction without a difference. The Vcdantists, 
as we shall presently see, flouted this doctrine 
of Xramblfii-vada. The Jainas, in opposing this 
Vai.s'cshika view of atomic combination, hit upon 
a solution of the problem of chemical affinity. 
Others again, found out a via media. They 
held, as we learn irom the reports of Udyota- 
kara in the Nyaya-vartika, and of Vachaspati 
Miira in the Tatparyyatika, that a molecule of 
the structure EA ( one atom of Earth and one 
of .\p ) would exhibit some variety of colour 
and taste resulting from the joint action of the 
atoms and of their several colours and rastes. 
But as in the combination EA only the Earth-atom 
possesses smell, and the Ap-atom is smell-less, 
and as moreover no quality in a compound sub- 
stance can result except from the joint action 
of the similar ( potential ) qualities of at least two 
component elements, it follows that a molecule of 
the structure EA would not manifest the energy 
of smell potentially contained in the Earth-atom. 
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Hence, admitting the combination EA for a 
-smell-less compound, the upholders of this view 
would suppose a molecule of the type E^A ( i. c. 
two atoms of Earth and one of Ap ) to explain 
any bi-Bhautic compound of Earth and Ap ( like 
the plant saps and fruit juices ) which exhibits 
smell in addition to the peculiari ties of colour and 
taste. ( Cf. Vdchaspati's comment on Udyotakara’s 
refutation of this view .• — 

’nfxr Twg nrq^^ ur cwitg : 

TfW rfflr wwir’ 1 t??:- 

*rTt!i^r ^iptr ^?nrc«ir«!nr?t 1 ai^i: ^ 

I > 

Measures of Time and Space. Size of atoms. 

The Siddhanta'~‘S iroma//i 1 gives the following 
measures of Time : — 

30 Kshawas (^or) » i day, 2 Ghatik4s« i Ksha«a, 
3O Raids « I Ghatika, 30 Kash/'/ias » iKald, 
18 Nimeshas « i Kash/Aa, 30 Tatparas 
t Nimesha, and lOO Tru/is « i Tatpara. 

This makes a TruH of time equal to ^rfso 
of a second, which is .nearly the measure of 
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the ParamaMu of time, as given in the Vish/2u* 
purs»a ( vide Bhiskara’s Siddhanta>Sliroma'»i— 

) I 

The above measures were in use among the 
astronomers, but the physicists computed according 
to the following table given both in Udayana’s 
Kira/2livaii and S ridhara's Nyayakandali : — 30 
Muhfirtas * 1 day (24 hours), 30 Kalas « i Mu- 
hurta, 30 KAsh/Ads « i Kala, 18 Nimeshas * i 
Kash/M, 2 Lavas = i Nimesha, 2 Ksha«as= 1 Lava. 

^rnrr m: •wit i 

( Udayana, Kira»avali ). 

This makes i Ksha/ta of the Nyaya-Vaij^shika 
equal to of a second. The Nyaya assumes 
■that the unit of physical change ( or the time 
occupied by any single antecedent step in a causal 
series before the succeeding step is ushered in) 
is equal to a Kshana ( or ^ of a second ). The 
astronomers were familiar with far smaller mea- 
sures of time. The astronomical Tru^i of time 
measures about the thirty-four-thousandth part 
■ of a second. This is of special value in deter- 
mining the exact character of Bhdskara’s claim 
to be regarded as the precursor of Newton in the 
-discovery of the principle of the Differential Cal- 
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oulus, as well as in its application to astronomi- 
cal problems and computations. This claim, as 
I proceed to show, is absolutely established ; it is 
ndeed far stronger than Archimedes\s to the con- 
ception of a rudimentary process of Integra- 
tion. Bhaskara in computing the “instantaneous 
motion’^ ( ) of a planet compares 

its successive positions, and regards its motion 
as constant during the interval (which of course 
cannot be greater than a Tru/^i of time, though 
it may be indefinitely le^s ). This tatkalika 
motion is no other than the differentia of 
tin* planet’s longitude, and Bapudeva S^istri 
claims that both the conception of the instant- 
aneous motion and the method of determininf^ 
if- plainly show that Bhaskara was acquainted 
with the principle of the Differential Calculus. 
On the data before him, Mr. Spottiswoode re- 
marks that Bapudeva S'astrf “overstates the 
case/^ Bhaskara “makes no allusion to one of 
the most essential features of the Differential 
Calculus, vis., the infinitesimal magnitude of the 
intervals of time and space therein employed. 
Nor indeed is anything specifically said about the 
fact that the method is an approximate one.*' 
“With all these reservations" Mr. Spottiswoode 
continues, ‘fit must be admitted that the formula 
he establishes and the method of establishing it 
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bear a strong analogy to the corresponding pro- 
cess in modern mathematical astronomy^^ (vijs,, 
the determination of the differential of the planet’s 
longitude, — by no means the first step in trans- 
cendental analysis or in its application to astro- 
nomy). And Mr. Spottiswoode concludes by 
stating that mathematicians in Europe will be 
surprised to learn of the existence of such a 
process in the age of Bhaskara {circa 1150 AD. 
— born 1 1 14 A.D.) Mr. Spottiswoode’s second 
objection that Bhaskara does not specifically state 
that the method of the Calculus is only approxi- 
mative cannot be taken seriously. The conception 
of limit and the computation of errors came late in 
the history of the Calculuses of Fluxions and In- 
finitesimals. For the rest, Bhdskara introduces his 
computation expressly as a “correction^' of Brahma- 
gupta's rough simplification. The first objection 
( viz,j that Bhaskara makes no allusion to the in- 
finitesimal magnitude of the intervals of space and 
time employed ) would be more to the point, if it 
were well founded. But it is not^ and Mr. Spottis- 
woode’s error was due to the insufficiency of the 
data supplied to him. As a matter of fact, even 
Bhdskara’s unit, the Tru/i of time ( or Paramd;2u ), 
is exceedingly small as the very name im- 
plies, being about one thirty-four-thousandth of a 
second of time. And in the passage in which 
Bh&skara describes th^ process, he distinguishes 


II 
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between Sthula-gati and Sukshma-gati (velocity 
roughly measured, and measured accurately i.e., 
by reference to indefinitely small quantities, for 
Siikshma, as we have seen, has always a refer- 
ence to the A«u, the indefinitely small). Indeed 
he expressly mentions that the Sthiila-gati takes 
only Sthula-kala ( finite time ) into consideration, 
and that the determination of the Tatkaliki Gati 
(Sukshma-gati) must have reference to the mo- 
ment ( ), which is an indefinitely small 

quantity of time being of course smaller than his 

unit, the Tru/i. (Cf. ^rfa: 

HT<ranf5i^ awa ?n<(anfsi5RiT 

msrr fafqK nra' i ?reiT i ?reT g 

at w?rr 

iaofl i Trfw- 

wn' aiTT ^ ; — 

nothing can be clearer than this conception of 
‘momentary' motion. — Bhaskara, Siddhanta-S iro- 
ma^zi, Gawit^dhyaya, Gatisphutiprakarawa : cf. 

also Ttfuarai' ar ^ ararr ibiff., cf. also 

Goladhyaya, Tatkiiliki-kara»a-vdsana-prakara»a, 
where Bhaskara points out that the mode of com- 
puting adopted by the A^chdryya ( Brahmagupta ) 
is a rough simplification. The computation of 
relative motion and the idea of resolved com- 
ponents of motion were of course familiar to 



HINDU CHEMISTRY 


163 

the astronomers.— (Cf. tnr ^nsiT'tT^^iT 

»rfg^T 1 ibid. ) I may 

add en passant that Bhaskara’s foimula for the 
computation of a table of Sines also implies his 
luse of the principle of the Differential Calculus. 

Measures of weight and capacity. The Amara- 
kosha mentions measures of three kinds — weight, 
length and capacity ( ). 

The K/'/’sh«ala (Gunja, Raktika, the black and 
red berry of the Shrub Abrus Precatorius ) was 
crmployed as a natural measure of weight. 80 
Kr/shwala berries on the average weigh 105 grains 
'I'roy, and this must be taken as the basis of our 
computation, though in current practice 80 Kr/sh- 
walas are taken to be ec^uivalent to 210 grains. 
One K/'/sh«ala w’as supposed to weigh as much as 
3 medium-sized barlec seeds ( ifWf ). one of 
the latter as much as 6 white mustard seeds 
( ), one w'hite mustard as much as 3 Rdji 

mustard seeds one of these seeds 

as much as 3 Likshas, and one Liksha as much 
as 8 Rajas or Trasarewus. 

We now come to conventional measures. One 
gold Masha was the weight of 5 Kr/shnalas of 
gold, I Suvarwa or Tola weighed as much as 
16 Mdshds, and one Pala as much as 4 Suvar»as 
or Tolds. A Pala of gold therefore weighs 320 
KWshwalas ( Manu, Chap. VIII, Vishwu, Chap. IV, 
and Ydjnavalkya, Chap. I ). 
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A Mashd of gold therefore would weigh 
grains ; a Tola, J05 grains, ( in current practice it 
weighs nearly double as I have stated ); and 
a Pala, 420 grains Troy, 

The measures for silver were the following ; — 
I Silver Mashd =2 Kr/sh«alas, i Dhara«a = lO 
Silver Mashas, and i Paid = lO Dhara«as. A Pala 
of silver would therefore weigh 320 Kr/shwalas. 
In other words, the Pala was a fixed measure of 
weight, and was equal to about 420 grains Troy, 
or double this, if we take the Kr/shnala of current 
practice. 

A Pala, which equals 320 Kr/sh«alas, was sub- 
divided by 4, 16 and 5 successively for gold, and 
by lO, 16 and 2 successively for silver. A Suvarwa 
( or Tola ) of gold corresponds roughly to a 
Dhara»a of silver, and a gold Masha to a silver 
Masha, but the sizes ( or volumes ) are not the 
same, and we must not therefore conclude that 
gold was supposed to be heavier than silver in 
the proportion of 5 to 2. 

We find that 1296 Trasarewus equal i Krfsh- 
«ala. A Trasarewu, as a measure of weight, there- 
fore, is the equivalent of TTT7 of a grain Troy, 
or double this according to current measures. 

But the Trasarewu of physics is a different 
conception. It stands for the minimum visibile, 
i.e.y as the physicists define it, that which is 
just discernible as a glancing particle in the slaa- 
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ting beams of the morning ( or afternoon ) sun, 
coming into a dark room through a chink or orifice 
of a window. This is a measure of size (or rather 
stimulus limen). 

M .-•usures of Capacity. Here the standard was 
furnished by tlio Ku//ava a vessel described 

as 3 Ahgulis long, 3 Angulis broad, and AnguU 
deep, — with a cubical capacity of 13^ cubical 
.\hgulis. 4 Kuflfavas = i Prastha, 4 Prasthas= 

I A (^/«aka, 4 A</Aakas=i Drowa, and 4 Dro«as= 

I Khan or Bhara. 

24 Angulis make i Hasta, cubit, which may be 
taken to be 18 or 19 inches. A Ku^fava was divided 
into 4 Palas, and there can be no doubt that ori- 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of a Kurtfava. If we take the ancient 
cubit to have been 19 inches, the Kudava would 
contain nearly 4 Palas of distilled water at 
30' Centigrade. On a cubit of 18 inches, the 
Ku^/ava would contain about 34 Palas. 

The Ku^/ava in current medical practice is 
supposed to represent a cubical vessel, each side 
being 4 Angpilis. This would give a capacity of 
27 cubic inches, if we take the modern cubit of 
18 inches The Kavirajas take a Ku/ifava to 
contain 8 Palas of water, and as i Pala * 320 
Knshwalas, and 80 Krfsbwalas are now taken to be 
equal to 2 10 grains Troy, a vessel of a capacity 
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of 27 cubic inches is accordingly supposed to con- 
tain about 6720 grains Troy, — which is not very 
wide of the mark, being about 1*3 per cent, short 
for distilled water at 62'' Fahrenheit. 

Size of the minimum visihilc ; size of an atom. 

The supposed thickness of the just discernible 
mote in the sunbeam called a Paramanu in Tech- 
nology, Silpa-sastra, ( and a Trasarenu in Natural 
Philosophy ; follows directly from Varahamihira 's 
t^ble : — 8 Paramanus maker Rajas (or Ratha- 
renu, — cp. the Manasara). S Rajas make i Vfilagra 
(filament of hair , 8 Vahigras make i Likshn, 
8 Likshas make i Yuka, 8 Vukas make i ^ avH, 
8 Yavas ( the Manas ira has 4 ) make i Anguli 
(superior), 24 Angulis make i Hasta ( cubit, »\sser 
cubit, 1 8 inches). The thickness of the minimum 
visibile ( the finest perceptible mote in tin* 
slanting sunbeam ) is therefore taken to be 3.2 * 
or of an inch. The volume of a spherical 

Trasarenu (or Paramanu of the Silpa-sastra) would 
therefore be f. tt 3 . 2- of a cubic inch. It may be 
here noted that such a dVasarenu is supposed in 
the medical schools to contain 30 chemical atoms 
( Paramanus of Natural Philosophy ) according to 
one estimate, or 60 according to another, d'he 
size of an atom must then have been conceived 
to be less than 7r.3.5~^ of a cubic incli. 

WQ3arTf5r 

inrfir. — Vardhamihira, 
V'/'zhatsa/Mhitd, Chap. 57, S'loka 2 — 
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HT^rt Tisft ^rrfw 

iraiT* wfif TwnilRT^ I ihW., Sioka i, — Cf. Utpala, 
5rnr triw* giTsft^T?[ 1 Twnmt 
iraimT^* imnir* i Ch. also, 

fsilRT ) I 

The magnitude of a Paramawu is called Pari- 
madwalya in the Nyaya-Vai^eshika, 

the name suggesting that the Paramawus were 
conceived to be spherical in shape. The Nyaya- 
Vaijeshika calls a Paramawu a mere point without 
any dimensions, but in the Sahkhya-Patanjala, 
a Paramawu, though indefinitely small, had still 
dimensions, being divisible into Tanmatras, which 
were themselves integrations of Bhiitadi. The 
diameter of a spherical Paramawu must have been 
conceived to be less than 3.2-* ® of an inch { i.e. 
less than the conventional Parama/m with which 
linear measures begin ), and the volume of a Para- 
ma/;u would therefore, in accordance with Bhas* 
kara’s formula, be smaller than ^ ■iT.3*.2-‘’ or 
7r.3*.2-'’‘ of a cubic inch where tt *- IJIJ. The 
Tanmatras were conceived as smaller still. 

That these were conventional measures arbitra- 
rily assumed goes without question, for, of course, 
the Hindus had no physical data for a mathe- 
matical calculation of these minute quantities. 
A Valfigra ( hair-tip, or finest filament of hair ), 
for example, is taken ^ to be 3.2“** of an inch 
thick } i c. less than one five-thousandth fraction 
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of an inch in thickfless ; and a fibril of the net- 
works of Dhamani or (nerve) that supply 

the pores of the skin ( papilla ? 

Susruta ) was supposed to be about a 
thousandth part of the finest hair in thickness, 
or t 4? of the ^minimum visibilc* and therefore 
about 3 io~*2~^* of an inch thick (cf.i^^t^l^T^- 

Panchada^O, but 

it is evident that these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula- 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of S'irus and 
Dhamanis in the body (three million fifty-six thous 
and nine hundred ) is only a conjectural estimate 

waff — Slirirasthana, Chap. VII), 

My account of the chemistry of the Sankhya- 
Patanjala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the Vedanta and the Nyaya-Vaijeshika. The 
chemical facts, processes and apparatus are in- 
deed common to all the schools. In the following 
account of the chemistry of the schools other than 
the Sdnkhya-Pdtanjala, I will confine myself to the 
theory of the subject, and even of this I will attempt 
only the briefest outline. 

The Veddntic view : — 

The Veddntists believe M&yd to be the ‘material 
cause’ ( )' of the world. The power 
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of Maya is the power to realise the unreal — to im- 
part practical Reality or mediate existence to 
that which does not and cannot possess abso- 
lute Reality or self-existence. Mdya is at once real 
and unreal, while the Brahma ( Self ) is absol- 
ute Reality, absolute Intelligence and absolute 
Bliss. The w’orld evolves out of Mdya ( »n^T- 
trfcww ), so that Maya in the Vedanta replaces 
the Prakr/ti of the Sahkhya. But Maya, and 
by implication the world, originate out of Brahma, 
not by a process of evolution ( ), but of Vi- 
varta ( self-alienation ). The self-alienation of the 
Absolute, acting through Maya, produces in the- 
beginning A ka.ra, one, infinite, ubiquitous, impon- 
derable, inert and all-pervasive. The w’orld thus 
begun goes on evolving, in increasing complex- 
ty. The other Sukshma Bhutas, classes of subtile 
matter, evolve from A^kaya, in an ascending linear 
order, — A^kaya giving off Vayu, Vayu giving off 
Tejas, Tejas giving off Ap, and Ap giving off 
Earth. A'liaya, one, infinite, all-pervasive, has the 
capacity of sound. Vdyu, subtile gaseous matter, 
emanates from the universal Akaya, and is instinct 
with the potential of mechanical energy (impact, 
pressure). imrrfRiit, -ayrT,— W - 

— Vidvanmanoranjini ). 
Tejas, subtile radiant matter, emanates from 
Vayu, and contains in.potentia the energy of light 
and heat. Ap, subtile viscous matter, is the 
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transformation of Tejas, and is instinct witl) 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy 
of smell. 

Bat the subtile rudiments of matter must be 
compounded in various ways, to give rise to the 
gross constituent matter of the world. These forms 
of gross matter are called Mahabhutas. Then* 
are five kinds of Mahabhiita (^ross matter ('orres- 
ponding to the five Siikshma Rhutas ( subtile ma- 
tter , and the process by which a Mahiibhiita is pro- 
duced from the Sukshma Bhutas is called Pahchi- 
kara/za ( quintuplication). All the five Snkshrna 
Bhutas are present as ingredients, though in 
different proportions, in each Mahabhuta. 

The Mahabhiita h'arth, gross earth-matter, is 
■composed of four parts of subtile earth-matter, 
and one part each of the other forms of svibtih; 
matter. The Mahabhiita Vayu is composed of 
four parts of subtile gaseous matter and one 
part each of the other forms of subtile matter^ 
And similarly with other Mahabhutas. 

Hence if ak, v, t, ap,e, represent the five forms 
of subtile matter ( A kaira, Vayu, Tejas, Ap and 
Earth ), and AK, V, T, AP, K, stand for the corres- 
ponding MahabhutaS) we m^ay represent the con- 
stitution of the Mahabhutas as follows : — 
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AK*=akt. (v,. t,. apj. e,), ak^ being the radicle. 

V (akj. tj. ap,. e,), V4 being the radicle. 

T (ak^. V,. ap,. e^), t^ being the radicle. 

AP =ap4. (ak,. v,. t,. e \ ap^ being the radicle. 

E =64. (ak,. V,. tj. ap, ), 64 being the radicle. 

In forms of gross or compounded matter, the 
potential energies for qualities) become actualised. 
The Mahabhuta A ka .ya manifests sound ; 
sound and mechanical energy ; Tejas, sound, 
mechanical energy and heat-light ; Ap^ the energy 
of the taste-stimulus in addition ; and finally Eartli 
the energy of the smell-stimulus added to tln^^ 
foregoing. 

The Parichada.v/ cliaracterises the different 
Mahabhutas by their typical sounds : A'^ku.va 

by the echo (hollow booming sound) ; Vayu ( air ) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) ; Tejas ( fire ) by a puffing { or roar- 
ng ) sound ( imitative symbol, Rhugubhugu ) ; 
Ap (water') by a liquid sound (imitative symbol Culu- 
Culu, gurgle, plavsh-pla.sh, glut-glut ) ; and finally 
.Earth by a splitting or rattling sound, a crack 
or a thud ( symbol, kad-kada ) -Chap. II, Bhiitavi- 
veka, S'^loka 3, Pahrhada.vi ) 

Others hold that Al:a.ya, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view, the four .Mahdbhu .as — Vayu, Tejas, 
Ap and Earth alone are supposed to be com- 
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pounded, and by a process which may be called 
quaternion (cf. the Neo-P'atonist quaternion) : — 

V V, ( tj. ap^. e, ) 

T = t, (\q. ap,. o, 

AP = apaC v,.t,. ej 
E = e, ( V,. t,. api ) 

These compound forms, :is before, are supposed 
to exercise their specific energies actively. Others 
again hold that the Mah.ibhutas — Tejas, Ap and 
Earth alone are compounded by a process named 
Trivr/t-kara;za (triplicatioi. ). Thus T = t^ ^^Pi* 

AP = ap, ( tj. ej, E = e t,. ap, ). 

The Sukshma-bhutas are forms of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mahdbhuta^ are c omposite ; but even 
these are regarded as continuous, and without any 
atomic structure. The Vedanta speaks of Awu 
(Paramawu) not as an ultim ite indivisible discrete 
constituent of matter, but as the smallest conceiv- 
able quantum or measure of matter. In the 
Saiikhya doctrine, the atomic structure is ordinari- 
ly accepted. The Gu;^as are supposed to be 
and boundc d and indefinitely small 

in size ( except the Gu;/as giving rise to Akdsa. 
and Manas which are unlimited ) ; and 

hence the Tanmatras ami Param^; 7 us must be 
conceived to have a discrete' structure. 

As 1 have already nott d in my account of the 
genesis of Tanmatras and Paramamis, various 
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schools of Vedantists ( t.g. the Ramanujists and 
the followers of Nimbarka ) combined, in the or- 
thodox fashion of (he Sm/ Ztis and the Purawas, the 
Ved6ntic theosophy with the Sahkhya cosmology 
especially as regards Prakr/ti and the order of 
creation and dissolution, h'or example, the Vedanta 
kaustubliaprabha, fortifying itself with texts 
from the Vishwu Purawa and the Subala and Go- 
pala Upanishads, contends that, at the cosmic 
dissolution (Pralaya), each Mahabhuta merges 
into the one that preceded it in the order of crea- 
tion by first disintegrating into its own proper 
Tanmatric form ( ), and that the Maha- 

bhuta /likasa merges into the original Tanmatras, 
which then lapse into Bhutadi, the supersubtile 
rudiment matter, proto-matter ( Chap II, Pada 3, 
Sutra 14). 

Pariwama — Evolutionary Process : — When the 
Mahdbhutas are once formed, the different kinds 
of substance are derived from them by the evolu- 
tionary process called Pari«dma ( Trf^.?!rm, trans- 
formation; Matter is constantly undergoing change 
of state. The effect is only the cause in a new 

collocation ( ^ ^nnsj n ). Change 

is of two kinds : — 

(i) Change by a spontaneous process, without 
external influence, including isomeric change 
( ). TJie Vedantists believe in 
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spontaneous disintegration and reintegration. 
Action from without, impressed force ah extra^ is 
not, pac^ the Naiya\ ikas. always a condition of 
change of state ( whether of rest or of motion ) •— • 
nor is it necessary that more than one substance 
should combine to generate another substance or 
\ariety of substance the formation of curds^ 

from milk, of ice from water etc. ) All this is direc- 
ted against the Nyaya doctrine ( i^irambhavada ). 

(2) Change due to combination with other sub- 
stances ( i. Sucli combination may 
produce (i) a compound substance possessing like 

ilualities with the constituents ( ), 

or (2) unlike compounds with new qualities, “hetero- 

pathic effects'' ( ■fTrsrriif^TT^fTt Any new qua- 
lity thus evolved through (chemical ) combination 

is called Sawhata-bhuta-dharma ( ). 

the intoxicating power of the fermented rice and 
molasses, which does not exist in the ingredients 
taken separately. ( TTO«ir* 

). This Sambhuyakriya 
( ) corresponds to chemical com- 

bination^ and the Vedantists, like the Sankhyas, 
explain this only ns the evolution of the latent 

energy ( irfjif, ) in a new collocatian 

( ). But, unlike the mediaeval 
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Sankhya, the Vedanta freely recoguises the com- 
bination of heterogeneous Bhutan. Thus, Earth, Ap, 
Tejas and Vayii freely combine in different 
proportions and groupings to produce the variety of 
substances in the world. For example, the animal 

organism is a compound of all the five Bhutas 

It is not merely the concomitant or efficient 

causes that may be heterogeneous to the material 
cause, as the Naiy<lyikas contend, but several 
heterogeneous substances (or Bhutas) may unite as 
■material causes' to produce a new substance. 

The \ eduntists resolve all activity, physical, 
vital as well as ps\chical, into modes of motion, 

subtile cosmic motion ( 

Sankara ; 

Sankara); but they give a separate substantive exis- 
tence to the agents, the vital principle (mw) and the 
mind ( H’T: ), though these are also evolutionary 
transformations of the Sukshma Bhutas ( forms of 
subtile matter ). V\’hat is common to the Nydya, 
the Vedanta and the Sslnkhya is that Consciousness 
or Intelligence ( *^W55r ) transcends Matter : but the 
Naiyayikas as pluralists hold that vital and psychi- 
cal activities are also immaterial and cannot be 
resolved into motion ( ) ; — the Vedfintists 
resolve these activities into subtile motion, but 
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ascribe them to a substantive quasi-material Life 
Priciple and Mind, the all-mirroring Intelligence 
( alone being immaterial and transcendent : 

and the Saukhyas accept the substantive existence 
of the Mind Principle as derived co-ordinately 
with the Sukshma Bhutas or Tanmfitras from in- 
dividualised Prakrzti (Ahahkara), but resolve Life 
into a mere resultant activity of the bodily organs, 
viz,, the organs of sense and movement, and the 
psychic principle ( ). 

Trair 1 
irf h 1 

wm I 

?r4(5r ) —^ 1 % 

fT wtV' 

iTlTfJT ^irTf»r ain^fiT ^»r- 

I a ^ -^nbr^nr t!?k- 

Tf-aiarrT ^ ’sn^iniT^ tpst* i 

^fw?R8tT?[ ^iTWT^ f5r^wc«[Tt[ ^ I ireprr^c fw^r* 

I Vidvahmanoranjini. 
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f*nr^ srrf^ 1 5?HT5rin«T^^rf2ri-Mrinnr: 

^ ?ffT?:»iTTs;T?:f?rini TfW 1 ^nfiT ^w- 

5r^f»ifn fsnim^fifr 1 
I ■«?:%%T ff wn5r,i[T^’ 

SI ^-eiiw?:: v'^-fu TTsrw’nmiFt 1 raj-pc^ •»?:? 

A V> >t 

^f?T SI TiftwmT«i^triRnw 1 g ^osf 
f^TTn-^re^rwi^ ^Tq^l^nsf ^4f siTin«f i 

TTft;=inH?i irft- 

WJI7I wHTf^-^vqTf^in^si I Ti^ 

^TT^H* ^irnai^* "sisT^rfH Tfw 1 Slinkara, Slin'raka-bha- 
shya, Sutra 7, Pada 3 , Adhy^ya II ). 

riie atomic theory of the Buddhists : — The 
X'aihhiishikas and the Sautn'mtikas hold that the 
Wiyii-atoms are touch-sensibles, having impact or 
pressure for their characteristic property, and 
by aggregation form the element Vayu ; the 
Tejas-atoms are colour and -touch-sensibles, hav- 
ing heat for their characteristic, and by aggre- 
gation form the Tejas Bhiita ; the Ap-atoms are 
taste-colour-and touch-sensibles with a characteris- 
tic viscosity, and form the Ap-element by aggre- 
gation ; and finally the Earth-atoms are smell-taste 
colour-and-touch-sensibles possessing a character- 
istic dryness or roughnpss ( ^31 ), and by their 
aggregation form the Earth-element. The Bhutas 
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thus originated combine to form aggregates, v nich 
are clashed as inorganic Mil)‘'lancos, organi^ais and 
organs. ( U<iyotak;iia 's extract 

from the Buddhist Sutias. N\u\a \ ailiKa, ( l ap. !. 
Ahnika i, Sutra 14. et. Vne]j :.'-[-al I’s lullt r c.NlracT 

also tl'ie Buddhist conimentaiy 

^4^: I ^tTi[:?r?T^€r^3^T ^NoEfir- 

: ^fcT Vacliaspati, 'r:Upar\ yalikii, 

loc.cit.-also ~ridc Udyo- 

takara, Chap. Ill, Ahnika 2. Siiiia i2, — C/V/e also 
S^rinivasa’s V(,‘danta-kaiislitblia, ('ha[), II. Bada 2. 
Sutra 18). 

The atomic theory of tlie Jainas : — Of the nine 
categories of tlie Jainas, tljat of Ajiva (the not-soul 
or non-Ego) consists of live entities, four of which 
are immaterial ( viz., iiK!rit, ticMiicrit, space 

and Time, and the fifth, material ( possessing 
figure ). The last is called Pudgala (matter ), and 
this alone is the vehicle of Energy, which is essen- 
tially kinetic, i.e. of the nature of motion. Every- 
thing in the world of not-soul ( the non-Ego ) is 
either an entity ( ipq ), or a change of state in 
an entity (T^-ar^Tf). Pudgala (matter) and its changes 
of state ( ), whether of the nature of subtile 

motion ( ) or of Evolution ( TtRirnr ), must 

furnish the physical as opposed to the metaphy- 
sical basis of all our explanations of Nature. Pud- 
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gala (Matter) exists in two forms, — A//u (atom) and 
Skandha (aggrei’ato;). The Jainas begin with an 
ahso!ut(‘ly Iiomogeneoiis mass of Ihidgalas, which, 
by dirferentiation i ^^ ^ ) breaks up into several 
kinds of atoms qualitatively <!etermined, and by 
diffeKMitiaiion, ijitc'g ration, and differentiation in 

tlu^ intt‘giated ( ^ ^TT, ^I«T - -Uma- 

s^ati, Chaj). V, Sutra 26 \ forms aggregates (Skan- 
dhas ). An A//u has no parts, no beginni g, middle 
or end. An A?iu is not only infinitesimal, but also 
eternal and uliimate. A Skandha may vary from a 

binary aggregate ( ) to an infinitum 
). A binary Skandha is an aggregate of 
two A//US (atom^), a tertiary Skandlia is formed by 
the addition of an atom (A;^u) to the binary 
and so on a l infinHiim, The a^'cnding grades 
are (i) what can be numbered ( ),{ 2 ) indefi- 
nitely large ( ). ( 3 ) infinity of the first 

order ("5^)1 (4) infinity of the second order 
( ), and so on. 

General Properties of Matter : — 

The specific characters of the Pudgalas (Matter) 
are of two kinds, (i) those which are found in atoms 
as well as in aggregates, and (2) those which are 
found only in aggregates. Qualities of touch, 
taste, smell and colour c<vne under the first head. 
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The original Pudgalas being homogeneous and> 
indeterminate, all sensible qualities, including the 
infra-sensibe qualities of atoms, are the result of 
evolution ( Every atom thus evolved 

possesses an infra-sensible ( or potential ) taste, 
smell and colour, ( one kind of each ) and two 
nfra-sensible tactile qualities, a certain degree 
of roughness or smoothness ( or dryness and 
moistness ? ) and of heat or cold. Earth-atoms, 
Ap-atoms, are but differentiations of the ori- 
ginally homogeneous Pudgalas. The tactile (|uali- 

ties ( iftfT ) appear first, but quali- 

ties of taste, smell and colour are involved in 
the possession of tactile qualities. An aggregate 
( Skandha ), whether binary, tertiary or of a 
higher order, possesses ( in addition to touch, 
taste, smell, and colour ) the following physical 
characters ; — (i) sound, (2) atomic linking, or 
mutual attraction and repulsion of atoms, (3) dimen- 
sion, small or great, (4) figure, (5) divisibility, 
(6) opacity and casting of shadows, and (7) radiant 
heat and light. 

Sensible qualities. Tactile qualities are of the 
following kinds — hardness or softness, heaviness or 
lightness ( d(\grees of pressure ), heat or cold, 
and roughness or smoothness (or dryness and 
viscosity ^ ). Of these, the atoms ( A«us ) possess 
only temperature, and degrees of roughness 
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or smoothness, but all the four kinds of tactile 
qualities in different degrees and combinations 
characterise aggregates of matter from the 
binary molecule upwards. The Jainas appear 
to have thought that gravity was developed in 
molecules as the result of atomic linking. Simple 
tastes art^ of five kinds, — bitter, pungent, astringent, 
acid and >w(‘et. Salt is supposed by some to be 
resolvable into sweet, whil(! others consider it as 
a compound taste. Smells are either pleasant or 
unpleasant. Mallishena notes some elementary 
varieties of unpleasant smell, r,(r, the smell of 
asahetida, ordure, c/r. The simple colours are 
iive — black, blue, red, yellow and white. Sounds 
may be classed as loud or faint, bass ( thick ) 
or tr(d)le ( hollow ), clang or articulate speech. 

'rii(.‘ most remarkable contribution of the Jainas 
to the atomic theory relates to their iyialysis of 
atomic linking, or the mutual attraction (or 
repulsion ) of atoms, in tlu* lormation of molecules. 
Idle question is raised in Umdsvuti’s jaina Siitras 
(circa A. 1 ). 40) — what constitutes atomic linking ? 
Is mere contact (or juxtaposition) of atoms 
suHicient to cause linking ? No distinction is here 
made between the forces that bind together atoms 
of the same Bhiita, and tlu* chemical affinity of 
one Hhuta to another. Tlie Jainas hold that the 
different classes of elementary substances (Bhiitas ) 
are all evolved from the same primordial atoms. 
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The intra-atomic forces which lead to the formation 
of chemical compounds do not therefore differ in 
kind from those that explain the original linking 
cf atoms to form molecules. 

Mere juxtaposition ( ) is insuffndent ; 

linkhuj of atoms or molecules must follow before a 
compound can be produced. The linking takes 
place under different conditions. Ordinarily speak- 
ing, one ’particle of matter ( ) must be nega- 
tive, and the other positive ( ; the two 

particles must have two peculiar opposite qualities, 

roughness and smoothness ( and or 

dryness and viscosity?), to make the linking 
possible. But no linking takes place, where the 
qualities, though oppostrd, are very defective or 
feeble ( ). We have seen that, ordinarily 

speaking, two homogeneous particles, i,c. both 
positive, or both negative, do not unite. This is 
the case where the opposed qualities are equal 
in intensity. But if the strength or intensity of 
the one is twice as great as that of the other, 
or exceeds that proportion, then even similar 
particles may be attracted towards each other. 
In every case, change of state in both the particles 
is supposed to be the result of this linking, and the 
plysical characters of the aggregate depend on 
the nature of this linking. When particles of equal 
intensity ( negative and positive ) modify each 
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other, lliertj is mutual action ; in cases of unequal 
intensity, the higher intensity transforms the lower, 
it being apparently thought that an influence 
proceeds from the higher to the lower. All changes 
in the qualities of atoms de^xiiid on this linking. 
A crude anticipation this, of the ionic theory of che- 
mical combinations, very crude but immensely 
sugg('stiv(^, and jiossibly based on the observed 
electrification of smooth and rough siirfai'cs as 
the result of rubbing. The iptei’])retation of 
and as dry and viscous ( or as vitreous 

and n'sinous ?) mus>t be rejected in this connection 
as untenable. Fhe ruttvarthadhigama of Umasvati, 
which expounds the theory, most probably dates 
back to the first half of the first century A. D. 

Cf. Umdsvati Tattvarthadhigama, Chap. V. 

f’nsTT^r^HTfsT I I 

I fsTft;?nTrfoT ^ 1 1 (f^fw 

) I Vr irfwr: nfjJT i 

gi5^: I 5ri5[ ^arfeiErr^^; 

^ Tf?r I TW; TT^r^rgfW: 

TfJT I nasit 1 ws 

xfm; TPS Tfw I 

if?5[ wfjT finr^T iTT«r«fti 1 
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i ^ i 5r?s«rj‘ fw*^g 

ar’Tffr TH^rr^: / ' 

arsiT^n^t^: atgr t?:? i ifw77r«|vj- 

1 ^KTTT fgit|w; I Ti:^’ 

^j'^ajiiH maATis^qTarr«5r«TTSiT ^srstTRSfrRi g Ti^wT*rr 
5fhmmf TT^: I I 

^ I ^i5|T^ I fg v^wrTsiTt^ i 

' •>, 

gfg^f^snr i i ajfn 

H^fHi f^TTif^Wi^Tfa?: i ^r 
ggpTTg; I fgr»n=r?ig^: agis^i^a^r w^aflfg i 

ggajgqrf^gj^TsiTgwjzTQaff^iarrr g xrr^g^i;^ ^ ar^- 
gtfw I <3^ gef^zrgan^r^^T «ir 

^rcrf g f^i-%3 i <3=^ga!raT: 

ftwsj«fiif?r^' «r Tfw 1 i ^ i ggari^ arg^TTSTt . 

ijTiirr*^ fl-fn arsgi^t ^ i i g^stgaff- 

g^smanf^ga^’i ^^gairggazf g^ergang;^ air aifcr i 
^guf gsirg^an faK*ir;g?i Tffr i ^spi'=^H i 
gigwTsrf ^5^ ai^fri Tfar i ^gi'f fsRgfarjrq^air jjqrtira^' 
g^irPiT ^aat 1 ^srgVoziH i gifragif^gwiart n 

gifygif^as’irRt grsTTait g^Fw i f^garn^fag- 

f^%ar I nrgamgrfvgfgaiinai f^a^ , ^gjgrfTT 
fgajWTaafaaga^g^ a?^ air i ii^TfegairTfpaR^T^ 
ara^ ar ar^far i g.siTir arcarra®.^^, gsjg “ar ^ agn^^T 
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fv Tsmf^nrr: tFh i 

I I TrfTiJiiniT^ i ^t'h ^t- 

Tfv ^vq^imiTnTinrTC ^ tiftwrm i 

I TTTfcJirrf*!?^ i ¥ffr ’«»r- 

•V 

^^Tpai H^fcT 1 » 

llmasvati, Tattvfirlluldhigama, Chap. V). 

The Nyaya-\ ai6'(‘shika ch(Mnical theory : a 
brief sununary. 

I must cont(Mit myself here with a brief and 
rapid sketch of the chemistry of the Nyaya Vaije- 
shika, which I shall elaborate in connection with 
the mc'chanics and physics of the ancient Hindus 
in a separate paper. 

The relation of the specihc ( haracters of mole- 
cules { and higher aggregates ) to the original 
atomic qualities is reduced in the Nyaya-\ ai^eshika 

to the following canons : — (^/) ^T2zr^i3iir‘ 

I {/>) ?i*fisrsn^W^T»r: ^ 

( Here Z'Sif is used in ;i narrow technical 
sense, so as to exclude the quasi compound sub- 
stances), (cj 

i|^»Tr: ^T^JSRjJir^’rr: i (<'/) 

w^TTsnw^i; i 
No separate explanation is necessary, as the 
canons are embodied in’the following exposition. 
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Theory of Atomic combination : — 

The four kinds of Atoms arc Earth, Ap, Tejas 
and Vayii atoms, po isessed of characteristic mass, 
numerical unit, weight, fluidity (or its op[)Osite ), 
viscosity (or its o[)posite ), velocity ( or quantity 
of impressed motion — Vega); also characteristic 
potential colour, tastt*, smell or touch, not pro- 
duced by the ('lu'inii'al r)j)rration ol lu^at ( 

Aliava has no atomic structure ( and is 

absolutely inert ( ), being posited only as the 

substratum of sound, which is supposed to travel 
wave-like in the manifesting medium or vehicle of 
Vayu (air). Only the other four Bhiitas unite ( or 
disunite) in atomic or molecular forms. The or- 
thodox view is that, the presence of Earth-atoms is 
necessary whenever chemical transformation und(T 

the operation of heat ( xtT^R^TiTWffi ) takes place. 

Atoms cannot exist in an uncombined state in 
Creation (S ivaditya, Sapta-padarthi- commen- 
tary, where, however, it is noted that still atmos- 
pheric air is believed to be monatomic in structure, 
i.e. to consist of masses of atoms in a loose uncom- 

]>ined state — 

I) 

The atoms may combine in one or other of 
the following ways : — 
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I. One Earth-atom, by an original tendency, 
unit(‘s with anotlier, to form a binary molrcule 
{ ^ ). In the same way, binary molecules of 

the other Rhutas are formed. The atoms are 
possessed of an inherent l^irispanda ( rotary or 
vibratory motion ), and wlien tiu'y unite in pairs, 
so hn(r as there is no chmiical operation nfider 
the action of heat corpuscles^ the original qualities 
of the' atoms prodiu'e homog(*neoijs (jualities in 
the binary molecules. 

rhe question as to the existence of a triad, 
a t('trad,a pentad etc. of atoms is one of the moot 
points of the Nyaya-Vai,seshika. The orthodox 
view is that, the primordial infinitesimal particles 
( atoms ) start ^\ith an incessant vibratory motion 

( Raghu- 

natha Slromaai— ■?TfllUTt^c3tr7T irUnTtftT, 

L'dayana, Kusumanjali), and an inherent impulse 
that driv(\s them to unite in pairs — a sort of ‘mono- 
valency as it wcrCy exhausted with the formation 
ol a binary molecule- The binary molecules now. 
combine by threes, fours, fives, etc, to form larger 
aggregates as well as the variety of elementary sub- 
stances, the particular collocation in any case being 
not only determined by physical causes, but also 
serving to satisfy the ends of the moral Law in 

creation (^51^, 

f^^T, ^ I I fwfHTT- 
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’«^Tfnc[ I ^jre^^licj inrr 

?t*ri- 3a‘%T ^T -injT ^nncsrnr^T 

■ et<<atf^ I «?i'^^*RTf?:iiT ^^|inTr*rr ’^fe; i Sahara, 
Nyaya-Kandali, I ) Cf. Vachaspati’s 

report, Bhamati, Chap. II., Pada II. Siitra II. 

“^JirV ^:[?!r^?PI'5ri»ITTni^^l^ )• I^ra- 
sastapada appears to have originated this view 

Prasastapada, ) ; but that anotlier 

view was also maintained in the Vai6‘eshika School 
is evident from the brief summary of Ka^iada’s 
system given in Utpala's commentary on the 
Vr/hatsa/whita, and this indeed also follows from 
S^ridhara’s admissions in the Kandali. (In this 
view, also, atoms have an inherent tendemey to 
unite, but some unite in pairs, others in triads, 
others in tetrads, clc. This may happen in two 
ways, — either by the atoms falling into groups 
of threes, fours, etc. direct, or by the successive 
addition of one atom to each preceding aggregate. 

A triad ( Tryawuka ), then, holds together three 
atoms (A?jus), not three binary molecules (Dvyawu- 
.kas) as on the orthodox hypothesis. .Similarly with 

tetrads, pentads, elc. 

« 
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xr?:»rri!r nfw 

* v* -N ^ 

I Utpala, Chap. I. S loka 7 j cf. also 
S ridhara’s admission, 
jrrw 

Ti^ftr f^w ). S ahkara 

stems to speak of two binary molecules in the 
Vai.veshika as forming a tetrad, ( ■Jl^fxr ^ 

S^iriraka-Bhashya, Chap. II, Pada 
20, Siitra, II, where the Rhamati gives a forced 
interpretation ). 

Tliese binary molecules are grouped by threes 
fours, lives, r/c. ( ^3?! W, ) to form different 

isomeric modifications. The variety of Earth- 

substances is due to differences in the arrange- 
ments of the molecules, ( C’.^. their greater or less 
density, and, above all, their grouping or collocation 
), which account for the specific 

characters ( ^trcwrfll ) manifested by these iso- 
meric substances. ^ ^ ^ 

1 Prai-astapada, 

I f^f^f 3^^ I Ttfir-- 

[^(arrf^xrft;^: 1 ^irTisnfgvr^ift xrev- 

fUTci; rTsiT TT’^T ^fTT 'SET^ : treff ^lenr ^nn:- 

:5tTfr^T I S rfdhara, Kandali, idia. 

vn-^' f??n,7rT i ’ 
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5T^fi«Tg'i*TriJrf^^'TTr*T^j^^rtf^!5Trw7rarr: 1 *1 

TTf^qi^Hn^nT^ Vif 1 IJdilvana, Kini7iiUi.li, il>id. 
Thes(! original dilffreiua's in nio!('Cular grouping 
leading to di^tinc'lions of gi'inn'i and spreads, 
ho\vev('r .nec hanically or physically (*X]>lain(‘d, 
come also undor ihc operation of moral and 

metaphysical causes ( of ideal 

ends in the moral government of the iinivanso, 
whicli ar(i supmimposed upon th(! physical 
order, but which do not conn: within the scope 
of Natural pliilosophy. An elcmentr^ry sub- 
stance thus produced by primary atomic com- 
bination, may, however, suffer (jualitative change 
under the influence of heat (xn^^r^irfiT ) 
The process is as follows : — (i) the impact of 
heat c:orpuseles decomposes the binary (tertiary, 


or 

quaternary) 

molecules 

into 

liomogeneous 

atoms possessing 

only (lie 

generic characters 

of 

the Bhiita 

concerned 

;-(2) 

the impacts 

of 

heat particles 

continue, 

and 

transform the 


characters of the atoms, determining them 
all in the same way ; — (3) the heat particles 
continue to impinge, and reunite the atoms so 
transformed to form binary for other) mole- 
cules, in different orders or arrangements, which 
account for the specific characters or qualities 
■finally produced. The Vaiseshika holds that 
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there is deromposition itilo liomog<Mieous atoms, 
transformation of atomic qiialilit's, and finally 
recombination, all under llie influem e of lu at. The 
Nya)a on thc^ oth<*r liand thinks tliat the molecules 
and largc^r aggregate's assume the ne w ( harae t(u*s 
under the inlhanu'e of hea t w ilhoiit decomposition 
into homogriH'ous atoms, or ( hange of atomic 
chara(*t<'rs ( or fqTTrxrT^ ). 

^ 5r?T^rr»if^^ f^T giTzra f:R?imr f^vpr: 

f^r»r>7n7r^ f^TTW^vr^TTrf^jn'sr: 1 j-sg- 

I T(rj7?TTf?Ti?!n5r!ra«gff: 

irsB^Jir TriTJTfl? 1 tnr' rTw^riTrire-s?;- 

'cw 7311^; 1 ttOc 

Tr35r«rt^^ 

grpT^TTW ufTT’sgTigTnnT^f^HiT^ ^’»i^ 1 

( Jayanta. Nyayamanjan, ). This is 

the Vaiieshika view, but Jayanta himself in- 
clines to the oppo'ite view : — TTS n 

TTinT: fiianiCTWI^HT I fq^T'q^^SU^ IT^ ^tra: I ibid.. 

The Nyaya view 
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^■^rstruT?^ ^ 

VT^ TTSfirT^ Tw?7.f =a-*if7r 

w T^r: ttiVmt^htit^^ i tririrR^r^fH 

7Ywlf*r TTf«TtRJTIT% I 

aiarr rnsrsTUs^rj' irrfaf^Ygran-ar ’ vrr^ 
^?nf^g[ tn:«rr^W i ^ ^ ^ut ^nr- 

I Udyotakara, Chap. Ill, A^inika i, Sutra 4. 

II. Chemical combination (^r^wnfiir^IT, ^*^«Tf^l). 
Chemical combination takes place either between 
t\vo or more substances which are isomeric modi- 
fications of the same Bhiita, or between sub- 
stances which are modes of different Bhutas. 

A. Mono-Bhautic compounds. The sim- 
plest compounds arc Mono-Bhautic 
compounds, i.c, compounds of differ- 
ent substances which arc, isomeric 
modes of the same Bhuta. 

(a) Mono-Bhautic compounds of the 
first order : — Under the impact or 
impulse (^fn^TiT or ) of heat cor- 

puscles, the substances in chemical 
contact ( ) break up 
into their atoms. These atoms are 
homogeneous, possessing only the ori- 
ginal physical and chemical characters 
of the Bhuta concerned. As the speci- 
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fic differences between isomeric sub- 
stances arise from the arrangement or 
collocation of the atoms, the sub- 
stances lose their distinctive marks 
on decomposition into the latter. 

Udyotakara, Chap. Ill, A^bnika C 
Sutra 4- ^ ^ ^^ift fil’d 
f^irm xrrf^^caiTf^SawTcr 1 S^ndhara, 
Nyaya-Kandali, \ Under 

the continued impact ( or. it may be, 
impulse) of heat particles ( 

^rfddimcT — Jayanta), 

these atoms take on new charac- 
ter>. It is heat and heat alone that 
can cause this transformation of the 
colours, tastes, smells, c/c., in these 
original Bhuta-atoms. What parti- 
cular colours, tastes^ smells or physi- 
cal characters will be produced in the 
atoms depends ( i ) on the nature 
of the constituent substances in con- 
tact, ( 2 ) the intensity or degree of 

the heat ( ^ or ), and 

(3) the species of Tejas-corpuscles 


13 
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that impinge on the atoms, or the 
nature of the impact ( fwsnir^:- 
(Sf 

^xrr^ Tfw ^ 
wr<[ I 

^ ^arVrr^^iit 

^ I Vide also Udyo- 

takara, III, 2, Sutra 14. Cf. also 
Vachaspati, I, i, Sutra 4. 

^TT- 

3IRt ^T^ W I na?- 

^f?r f<T^5»f! ) I 

Now when the atoms have all been 
determined in the same way, they 
begin to recombine again under the 
impact ( or impulse ) of the heat- 
particles in binary molecules, ( or 
tertiary, elc.)^ and these in higher 
aggregates. It seems to be generally 
held that, at the final step one or more 
atoms of one constituent substance 
unite with one or more atoms of the 
other constituent substance or sub- 
stances to form a molecule of the com- 
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pound ; but the question is not of 
much significance for Mono-Bhautic 
compounds of the first order, as, in 
these cases, the atoms have before 
this all lost their distinctive characters 
and become homogeneously trans- 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms, so far as 
taste, colour, smell, eic. are concerned, 
but as the molecular arrangement or 

structure may vary, 

different compound substances may 
result from the same components. 

^>) Mono-Bhautic compounds of higher 
orders : — Again, Mono-Bhautic com- 
pounds of the first order may chemi- 
cally combine to form higher com- 
pounds, and as the ultimate Bhfita 
substratum is the same, the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their con.stituen^ molecules, or into the 
original homogeneous Bhfita atoms. 
Some of the later Vaueshika Scho- 
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liasts hold that the latter happens in 
every case of chemical composition^ 
however complex, but the earlier 
Vaweshika conceived that in the 
case of compounds of compounds, 
the decomposition does not proceed 
so far as the original Bhuta atoms ; 
but that it is the specifically deter- 
mined atoms constituting the mole- 
cules of the component compounds 
that are transformed under the impact 
of the heat-corpuscles ; and then one 
such transformed atom (one or more 
according to another version) from the 
molecule of one component unites witli 
one similarly transformed atom ( one 
or more according to the other version) 
from the molecule of the other com- 
ponent. Pra^astapuda, the great Vai- 
^eshika Doctor, holds this view. When, 
for example, in the fertilised ovum, 
the germ and the sperm substan- 
ces, which, in the Vaheshika view, 
are both isomeric modes of Karth 
( with accompaniments of other 
Bhutas ), unite, both are broken up 
into homogeneous Earth-atoms, and 
it is these that chemically combine 
under the animal heat ( and bio-motor 
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Energy, ) to form the germ-plasm 
( )• But, next, when the germ- 

plasm develops, deriving its nutri- 
tion from the chyle (blood) of the 
mother, the animal heat breaks up 
the molecules of the germ-plasm into 

its constituent atoms ( 

). *.Cm into atoms specifically 

determined, which by their grouping 
formed the germ-plasm, and then these 
germ-plasm atoms as radicals che- 
mically combine with the atoms of the 
food constituents, and thus produce 

cells and tissues. ( ^raWT- 

1 fin 3 : w mg; 

Tftfjanf 1!^: 

1 

■ ffm Hreprr 4»hmri i 

^rarwr- 

faum'^nnf^an^ ^ww- 
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TOTT^fH; ’a v grru fiCT : 

N> ^ 

T^<TT »9irsTT ( S'ridhara, Kandali, 
I ) In this hypothesis 
( «*4M"«IT ), it is assumed that the 

atoms are similarly transformed, i.e.^ 
become endowed with the colour, 
taste, smell, etc. of the product ( the 
cell or tissue), the moment before 

the chemical combination takes place. 
Similarly, when milk is transformed 
into curd, one view is that the trans- 
formation takes place ( under internal 
heat ) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bhiita (or Bhiitas) 
entering into the composition of milk. 

(Cf. ^«iT- 

I ttc- 

irrar,firT^tfn:»ir: Nydya- 

bodhinf, on Annam Bha//a’s Tarka- 
sangraha. ) Cf. Dinakari, on the other 

hand — zfq mrt 
( Tlf* ) •) these cases, the atomic 
contact is called constituent contact 
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( ), and all the atoms are 

equally regarded as material causes 

( or of the 

compound. 

B. Hetero-Bhautic ‘quasi-compounds’. — • 
The Nyaya-Vai^eshika maintains 
that in the case of bi-Bhautic (or poly- 
Bhautic ) compounds, which are only 
quasi-compounds, there^ is another 
kind of contact between the hetero- 
geneous atoms of the different Bhutas, 
which may be called dynamic contact 
and is distinguished in its operations as 
Upash^ambha, Vish/ambha or Avash/a- 

mbha or In some 

cases, it so happens that the atoms 
of different isomeric modes of the same 
Bhuta do not chemically combine 
under the mere application of heat ; — 
they require to be surrounded (and 
^excited’, 'energised^) by atoms of 
different Bhutas. For example, in 
the case of the oils and fats as well 
as of plant saps and fruit juices the 
Earth-atoms must be dissolved in water 
( Ap ), and it is only when the water- 
atoms ( Ap-atoms ) congregate round 
the former that dynamic intra-atomic 
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forces are set up, and the Earth-atoms 
(with the water atoms in dynamic con- 
tact) now take on peculiar infra-sen- 
sible characters (colours, tastes, smells) 
under the impact of the heat corpus- 
cles, and then, under further impact, 
fall into groupings or collocations 
( of a very peculiar nature, to be pre- 
sently explained ) which determine 
, the nature of the composite substance; 
thus produced. Here it is the water- 

atoms that are dynamic ( ), 

and excite the Earth-atoms, and these 
substances, oils and fats ( and 

'gift’T ), as well as acids ( are, 

because of the Earth radicles regard- 
ed as Earth-compounds ( or Earth- 

substances ). 

JTfg: 

I ^«rt 

ftff: I 

Udayana ). In the above instances, 
Ap (water) acts as dynamic (Upash- 

tambhaka, ( ), but Tejas 



HINDU CHEMISTRY 


201 


and Vayu can also act in the same 
way on Earth-particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhutas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Nyaya-Vai.jeshika to be igneous 
bodies (in fact they are supposed to be 
formed under the subterranean heat 

), the Tejas coppuscles are 
believed to form the radicles, and the 
Earth-particles are dynamic ( 

I Trfwr^fcqrRt 

^imrTf<srr 

q:iTxanTT»{ i Udayana, 
Kira«avaH, I Cf. also ^fir 

Tnfi^r>?T»r ^ire- 
I ) 

It may be here noted that Gahge^a, the 
author of the TattvachintAmawi, 
conjectures that even gold can be 
evaporated or made to disappear by 
the applibation of intense heat : 
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^ inrarT^^- 

snrjtfii i But 

Mathurandtha notes here-M^inwiT%T- 

I ( ^ ). 

But while every Bhuta can act dyna- 
mically as ‘ energiser’, 

‘exciter’, it is the Earth-Bhuta alone 
which is capable of exercising the 
power of arrest or inhibition of 

molecular motion or the motion of 
particles due to gravity as in fluids 

( Vish/ambha, fVc^if), or the power 

of counteracting the tendency in a 
given set of atoms to fall into a pe- 
culiar order or group ( "sijf ). 

( H jaiTwni: 'iT«f^»nf?r 

irr i Udayana, Kira- 

wavali, 1 ^gTHT- 

^ ^ V T fi r <K » nit«i ^^iwpnTfBr- 
I Vardhamdna, Kiranavalf- 
prak4ra, ibid.) 

Oils fats, milks — Bi-bbautic quasi-compounds, 
with Ap as energiser ;-^01eaginous substances- 
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( '<ll'98in»al^'*l: ^ ) are divided by Udayana 

into (i) oils, derived from vegetables, ( 2 ) butters 
derived from milk, and (3) fats derived from 
animals. The medical schools, as vve have seen, 
recognise animal oils as distinguished from vege- 
table oils. Vegetable fats ( e. g. ) are 

also mentioned. Vachaspati in the Tatparyyatfka 
contends that mustard oil has not the flavour 
and smell characteristic of the true oils ( sesamum, 
linseed etc. ), and is classed with the latter by 
convention. Judged by the flavour test, A^miksha 
(the casein substance formed by mixing milk- 
curd with hot boiled milk ) is to be classed 
with milk substances. So also Takra, whey,— 
but Vajina, the thin fluid that is left after 
the A'^miksha ( casein substance ) is separated, 
cannot be classed as milk. It may be added 
that the milks and curds as w^ell as oils and 
fats derived from different species of vegetables 
or animals are supposed to differ in their ultimate 
structural arrangement, and therefore in kind ; 
but Vallabha thinks that the ghees ( clarified 
butters ) prepared from different kinds of milk 
are of the same kind ; in other words, the milks 
and curds are ‘polymeric’, the ghees ( clarified 
butters ), ‘isomeric’, using these terms, as before, 

in a loose general sense 
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I Udayana, Kirawavali, 
I Vallabha notes that ghees do 
not differ in kind, as milks ( and curds ) do : — 

^ 

'*r^TOT^fir I — Vallabha, Lilavati. Compare 
Vachaspati, II, 2, 65 :— Trrai'sr 
T%sr -oJisa^ 1 sr ^rnr* n r <fl gii 1 

I VTar^ I 

’C€arffT ^ 1 i ^ n 

T?Er»r^^ ^»rr^T 7 [ 

^ Mm<T I 

III. Mixtures like soups, solutions eict — A soup is 
a physical mixture. When meat is boiled in water, 
there is the application of heat, with chemical chan- 
ges in the meat, but the combination of meat-parti- 
cles and water-particles in the soup is only physi- 
cal combination, and not a chemical one. It is 
of course not a true compound, neither is it a 
quasi-compound, like milk ( in which the water- 
particles are ‘energisers’ of the Earth-particles ). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solid, ( this of 
course is also the case with mono-Bhautic sub- 
stances whether elementary or compound, e. g. 
water, which becomes ice, ) but the substance 
we call a soup or solution ceases to be a soup 
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or solution, the moment it solidifies. Udyotakara 
notices gruel, baths, and lyes ( alkaline solutions ) 

as mixtures of this class - 

I Vartika, Chap. I, Alinika i, 
Sutra 14). % siTH ' 3 cT^’n^«T’Tt 

irffT 

«^Tn: sflr f 5 r iLfiT I 

iTHTSfr: I Udyotakara, Vartika, Chap. I. Alinika 
i, Sutra 14. Vide also Vachaspali's^ comment : 

•3?iT5(Tn«^T’ft m 

wr^wTwIi^g f««Tw^^^rHTT*ir«BTrcr I 

?osf gufw 1 

I iichaspati, Tatparyyatikc'i, ii/id. l*'or 
salt and alkaline solutions, vide Kirawavali — ^?r 

tllf^5So^t'JTfvi*»r: i 7i%3^ 

1 Udayana, Kirawavali, 

«rafsr^i!R[ I 

Chemical action and Heat ; — The operation 
of heat is of course univ’ersally implied in chemical 
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combinations. Where the application of external 
heat is wanting, Vatsydyana, the great Doctor of 
the Nyaya, points to the operation of internal heat. 

{e.g. 

I — Vatsyayana-Bhashya, 
Chap. IV, A'^hnika i, Sutra 47 ). In the case of com- 
bustion, we have seen Vijndna-bhikshu explain 
the heat as latent in the Earth-substance, the 
fuel, from which it breaks forth. Udayana 
points out that the solar heat is the source of all 
the scores of heat required for chemical change in 
the world. The change of colours in grasses, for 
example, is due to Tejas, in the form of latent 
( invisible ) heat, not in the form of Agni and the 
cold in winter cannot take away this store derived 

from the Sun. ( fr 

^ I far^4pTg*i Tti^ I sr 

am faarct 

m anj> ar 1 

ai^5 1 acr ^if^n^nra- 

’CTTTi^^ at»niPsaaHnrTf«w^ rl^a Tgpgr 

ai Udayana, Kirawfivali 

1) Similarly, it is under this 
solar heat that the unripe mango ripens, i.e. changes 
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colour, taste, smell etc., showing that there is chemi- 
cal transformation or subtile decomposition and 
recomposition going on ; and this is also the case 
with the rusting of the metals, which is a combus- 
tion due to the solar heat ( HT^ ) even as the 

conversion of food into chyles and of chyle into 
blood are instances of chemical action due to the 

internal animal heat ( 3r5?T5T5I or ). 

But the kind of contact with heat-corpuscles, in 
other words, the kind of chemical action ( iTTW ) 
which transforms colours is supposed to differ from 

that which transforms flavour etc. 

and ) and this last from that which produces 

a change of smell, or tactile quality. ( ’ini 

I 58- ^ srrsrr^nirt^; 1 

?:^r3Pwt fTr«n^: 1 
I fwgfH^BTTITWr: TTPirr: 

W i 7^1% 

^f<T fwarnftTi- 

fwjair ^ 

fg«iTifl7rgTgrgjm[ i tw’ 
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in^irrcr ^fifST^sTWro *C5^ptbj»rTT«r i 

I w ^>w-afai!rr^^t ^irc- 
urisinTr* awT?:»ir^niT?fm¥ 

^inf^^eJisTTir ^rreir 

3f;#q^JTT arr^rs^ i 

?rrs^r^in^-2i e='ir^P^' i ?rT^5r^iTTf^f?rfarc-iTi:»rr^r*r- 

I II»T: 

Tfif I Nyayabodhini on Annam Bha/^/a's Tarka- 
saii'^raha ). Heat and light rays are supposed to 

consist of indefinitely small particle s which dart 
forth or radiate in all directions rectilineally with a 
sort of conical dispersion and with inconceivable 
velocity. They may either (i) penetrate through 
inter-atomic (or inter-molecular) spaces as in crises 
of conduction of heat which when applied under 
the pot boils the water, or fries the paddy where 
there is no chemical action in the pot, no d(‘Com- 
position and recomposition of its atoms, no change 
in the ' molecular collocation ; oi\ as with light 
rays in cases of translucency or transparency 
) penetrate through the inter atomic spaces 
with Parispanda of the nature of deflection or 

refraction ( Udyotakara ), in the same 
way as when fluids penetrate through porous bodies 

( Vtfiy^f: xn?i Tr<r— Udyo- 
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takara, commenting on Vatsyayana^s 

Sutra 47, Alinika i, Chap. III.) or (2) 
impinge on the atoms, and rebound back — which 

explains reflection ( — Varahami- 

hira, — Vatsyayana ) or otherwise be 

obstructed by the atoms in their path, which would 
explain degrees of opacity, the casting of sha- 
dows, etc.y all these operations being also physical, 
and unattended with decomposition and recom- 
position or alteration of molecular grouping, or 
(3) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation which 
explains all cases of chemical combination. 

V- * is s> 

^W^?7Jlfw»TT5T> I (Udayana, Kirawavali, 

— taken from Vikhaspati, Tatparyya- 
tikd, i ) Cf. also ( 

^ a'SWT sr I Vachaspati— 

mtffTiift vTfiR Tn*r«nni?=€' g i 

ibid. Cf. TTWT^^WmirT 


14 
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Udayana, in reply to tlie objection — 

^ % Trriir 

^irnr* siT5<ft?t n^rRTTTug^fT ?!Tr\ ff 

I ( Udayana, ibitf. ) Definition of - 

5rarTs^rnT«r!iffaj?Twnr: ^jr^m i 

xi?^q»fj?frrsjft:^^T^%: I ^ TTr^<3 

ft^T^ztnrl'WlWTTr l Udyotakara, Chap. Ill, A'linika 

I. Sutra 38. ^f2sin«ifT^df(r 

^rrirrTT 1 Sutra 47, whore Udyotakara notes — afl's'Jl- 

iftzfinr«ta?: whf^T^pf Itfw I Vachaspati 
explains 57*?^ ^ 

igra^fcirgfarrw^a^nsrrffl'^ ^r^Trsttri^stuntf^iTiicTTre^f 

: %T?TrfW 9 nr: 1 Cf. Vatsyd- 

yana on Sutra 47, A^hnika i, Chap. III. On the 
other hand in chemical combination, 

Siirr^K’jRV?!^ I t^mTfT ^fk- 

wTHTTf TT fap^T, fann^T faHra-: , fawTa-i?[ 

<WTTiWarff^PTfa^m: c/'c.— Jayanta, Manjari, 
ijiJuar I For opacity, shadows, efc., vide WPlt g 
^:TOino>TTaTan<[ ijfpimT itw^rsn 

I ^ anarar* ?rar ■arRrfw 1 
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I ^«iwt 

■an^Tl^t^isp^VfsT g irrf^ TWt^tranf^ l Udyotakara, 

("hap. IV. iV!hnika 2, Sutra 25. For reflection, 
and its laws, I quote passages in my paper 
on Hindu Physics and Mechanics, to which 
the student of the history of Optics is referred. 

Arrangement of atoms in Space : — The Nyaya 
conceives atomic magnitudes as Parima;/rfalya, a 

term which indicates a spherical shapq. ( 

irfc — A ah kara m i.y ra) . 

d o conceive position in space, Vachaspati takes 
three a::es, one proceeding from the point of sunrise 
in the horizon to that of sunset . on any particular 
day ), ( roughly speaking, from the East to the 
West);— a second bisecting this lin(‘ at right angles 
on the horizontal plane, . roughly speaking, from 
the North to the South ), and the third proceeding 
from the point of their section up to the meri- 
dian position of the sun on that day, ( roughly 
speaki ig, up and down ). The position of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three directions, /. by arranging in a numerical 
series the intervening points of contact, the less 
magnitude or distance being that which comes ear- 
lier in this series and the greater that which comes 
later. The position of^ any single atom in Space 
with reference to another may be indicated in this 
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way with reference to the three axes. l^)ut this 
gives only a geometrical analysis of the concep- 
tion of three-dimensioned Space, though it must 
be admitted in all fairness that by dint of c dear 
thinking it anticipates in a rudimentary maniH*r 
not only the foundations of solid co-ordinate) 
geometry, but also ol the geometrx oi position, 
and especially the conception of Space as a 
Manifold, which alone can s(M\e as the basis 
of a generalisation compreln iuling all dilb rtuil 
possible kinds of g(‘ometry, lui(did(*an and non- 

Euclidean. dk 

■21: ?r ^vr?:^T5|N!7§ieir^7r?r^TnrT 

?r ^7r?:i?TT^NTT3il?|’JT- 

w^imcT *?r 

w ?fbq- 

I Tt2r«7n!rtrf 

?ri i 

Vachaspati, Tatparyyatika, Chap. IV. Alinika 2, 
Sutra 25. 

The original physical arrangement of atoms is 
also given. Each atom is in contact with six other 
atoms, which* gives a cubical arrangement, 
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^fq Tjq- %nT iTTjumftt 

gw^Titr ^frWusxTr^: ^ ^rnr^i^sxirg^: i Hid. 

Cf. also the objection in the Buddhist Karika, 

1 

fxT^: i( I'his is the typical primordial 

arrangement, and variations in tlie collocation 
of atoms and molecules ( )> 

\vc have s(‘en, were conceived to account for 

the variety of isomeric mod(*s of the same Bhuta, 
as well as of rnono-Bhautic and j)oly-Bhautic 
compounds. 

The fmd('('ular arrangtunent in th(' case ot 
l)i-Hhautie (om})ounds is \ery peculi;.r. Two sub- 
slaiu'es, say l^arlh and .\p water), form a quasi- 
eompouiul, lirst, and t‘ach substance breaks up 
into atoms, one atom of Harth comt's into contact 
with on(‘ of A:). Ihit the two do not form a binary 
molecule. [n>t( ad, this contact of In^terogt^nrous 
atoms leads to a curious result. The atom of Earth 
combines with a neighbouring atom of its own class^ 
and forms a binary molecule. Simultaneously 
the atom of Ap <•ombine^ witli another xAp-jitom, 
and forms a binary molecule. Now the first binary 
molecule links on to the at(mi of Ap. and 
similarly the second binary molecule links 
on to the atom of Earth. The moment after, 
the two binary molecules take on, the physico- 
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chemical characters of Earth and Ap respectively, 
and simultaneously with the assumption of these 
physico-chemical characters, the binary molecules 

enter into complex contact ( In 
a!^ this process, work is done only in the first in- 
stant, in the contact of an atom of Earth with onc‘ 
of Ap — the resulting contacts, of atom with binary 
molecule and of the binary molecules with each 
other, involve no further expendition of Energy. 
Thus we get a particle holding two binary 
molecules (of Earth and Ap respectively ) in com- 
plex contact, and such particles continue to bo 
formed. In this way the parti(‘les of the two 
substances arrange themselves^ and the peculiarity 
of this molecular arrangement explains the resul- 
ting mixed or compound qualities of this c lass of 

quasi-compounds. ( 

i 

^1% XBTfTT- 

V N 

I i ’wr^an^^Tfnsri 
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f? VI ^ ^flt I W 

Tnf§? VT?:J!iv^Tfn«rT *t vivnrr v«r^ 1 

VJ 

virsRvf^ viTiJirv^if^T Tnf^avftr ( Pra^asta- 

pada-Bhasliya, ? 3 ?!r?i;v' v^rnfsf^qJIRi; l) 

l ilt; whole process may he graphically re- 
presented as follows : — 



E = an atom of Kartli. Molecules of a bi- 

\V ■= an atom ol water(Ap;. Bhautic quasi-com- 

1^ 1 , , pound -graphic for- 

a l)iiuiry molecule ^ > t> r 

jl ~ of Earlh. I«ula of complex 

YY contact. 

_ a biliary molecule 

Yy of water (Ap^. 

1 will conclude this account of ancient (and 
mediaeval ) Hindu chemistry with a note on the 
conception of molecular (atomic) motion, Paris- 
panda, and the different varieties of such motion 
which were conceived to account for the physical 
phenomena of sound, light and heat. Any attempt 
to differentiate rigidly between Mechanics and 
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Physics on the one hand and Chemistry on the 
other at this primitive stage would be an idle 
affectation. My paper on Hindu Mechanics and 
Physics will give a detailed exposition in a sepa- 
rate treatise. 

Parispanda : — Resolution of all physical action 
into motion : — 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. The radical mean- 
ing of the term is whirling or rotary motion, a 
circling motion, but it may also include^ simple, 
harmonic motion ( c. //. vibration). All action, 

operation, work (fppfT, ) is ultimately tracinl 

to this form of subtile motion lodged in the atoms 
or in the matter-stuff. The Vedanta, for example', 

speaks of a cosmic vibratory motion ( 

.Sankara). “-Allv?kva, in the Vedanta, as 
we have seen, is the first stadium in the evolution 
of Matter, which gives off Vayu, which gives off 
Tejas, and so on ; but A\{is2i (Ether) itself i)asses 
through two stages before the emanation of the 
Sukshmabhiita Vayu : — (i) the motionless ubiqui- 
tous primordial matter-stuff ( answering to the 

Sahkhya Bhutadi) called Purawam kham 

and (2) a subtile integration, the pure unquint- 

uplicated Sukshmabhiita called Vayuram Kham^ 
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( ^ ) ( answering to the Sahkhya Tanmatra 

stage). It is this subtile xYka^'a, in its Fanmatric 
integration, e, in the derivative form, which is 
subject to an incessant Parispanda. The gaseous 
stage of matter ( the Vedantic Vayu ^ is in- 
deed matter in a state of Parispandic motion 

(^T^: — Sankara). So also the bio- 

motor and sensori-motor principles apart from the 
directive Intelligence of the Self TTfV^??^ 7 - 

'ahkara .. The Saukhya also conceives 
this Parispanda to ( liaracterisc^ every process and 
ph(*nomenon of cosmic evolution ( nfc- 

-" \ achaspati, Kaumudi ). Hliutas, orga- 
nisms, mental organs^ as modes of Prakr/ti 
(Consid(‘rcd apart from the Intelligence of Jhirusha) 

art! all subject to this Parispanda 

«?■ trx I 

XTsf I — \adKi>j)ati on Karika 10). 

( )n tlu: other hand, Prakr/ti ass the Avvakta, the 
a-eo.sinic, the un-manifest ground, with resolution 

only of like to like ( ^g’lHT'TTOIW ), is devoid of all 
Parispandic motion ( asrsq'^j^XrxT 

fifiXfr, H^nrfq on Karika. 10). 

* The Nyaya-Vaueshika finds Parispanda in all 
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forms of matter, except which, in that 

system, is non-atomic and incapable of any change 
or activity ( ). But all atoms from those of 

Vayu downwards, are in incessant motion. The 
world at bottom is an infinitude of continually 

whirling ( or vibratory ) particles 

HPi — Raghunatha ; — compart- 

also Udayana-Kusumanjali, Stavaka V. — 

Trfjni^^tei'Ccr l ). All physi- 

cal action consists in motion. The Nyaya-\'ai- 
i'eshika rejects force, powi'r, operation ( ) 

except as modes of motion. Jayanta indeed states: 
we do not acknowledge any mysterious power or 
operation, which the senses do not and cannot 
report to us. But this denial of h^orcc ( ) 

and of unperceived and unperceivable operation 
( ) is put forward as a philosophical 

( epistemological and metaphysical ) proposition 
to justify the Nyaya analysis of the causal nexus 
into mere invariable and unconditional antecedence 
among phenomena without productive power 

or efficiency 

Bhaslu'i-Parichchheda). It is not of course intended 
to question the existence of Parispanda, which is 
of the nature of motion, and which, though subtile 

and therefore infra-sensiblc ( infill and 

not ), is the ultimate form of all physical 
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activity. (trfV^s^ -siITtnT:: I 

•aiTinT: ^TTjfrfw I 

TR=)r^ I ^ -arrinT- 

^'T?rwi^ I Jayanta, Nyaya-Manjari, ^'^hnika I ). 
The effect (no less than the action) is, in all cases of 
material causation, the resultant of the combined 
motions of the vaiious (material and efficient) 

causes involved ( c. in the case of 

I ...^^ -arrmT: 

TF%5niTTT^* •^: iTT«lfrm h- Jayanta, 

Nyaya-inanjan, A hnika i ). 


But, in the Nyn va-VaLveshika, though all action 
of matter on inatttM- is thus resolved into motion, 
conscious activit) sharply distinguislual from all 
forms of motion, against the Saukhya-\’edanta, 
which, MS w(‘ havi' seen, considered every thing 
other than Inlellig* net!, the Puriisha or the trans- 
cendental Self, to arise in the course of cosmic 
Evolution, and tlu n fore to be subject to Parispan- 


die motion. ( I 



I — Quoted 


in Jay- 


anta\s Nyaya-maiijari, A hnika IV). 


Santana, /.c. (iati-santana ( including wave 
motion and current motion or convection ); Kampa 
iJantana, Spandana. (vibration) : — Charaka notes 
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three kinds of santaiuis, serial motions, vi^.y those 
of water, sound and light ( Tn^ir^TfpT and 

). Chakrapjovi points out that a wave of 
sound travels more rapidly than a wavc^ of water, 
and much less rapi^Uy than a ray of light. In 
Hindu Mechanics, a current of water (downward 
flow, ) is conc(‘ived to ( onsist of particles 

moving in an uninterrupt(‘d series under tlui action 
of gravity arul fl iidity ( and ) A ray of 

light implie^^ tlu^ rectilinear propagation of indefini- 
tely minute corpuscles, in all directions, With in- 
conceivable velocity, and a sort of conical disper- 
sion f? %nTf?T7rzr: 

Udyotakani — Vacliaspati ). A wave of water ( 

implies tlu! transmission of vibratory motion 
in the water particles: ((^f. Jayanta — 

Ahnika If) A wave of sound 
is conccdved by some on tlu' analogy of a wavi* 
f)f water ( ), only the air-waves ( cf. 

the Mfma/;/sa ) or the sound-wav(*s in and through 
the vehicle of air- waves ( cf. the Nyaya-Vai.veshika ) 
travel l>y concentric circles not in one hut in all 
planes. ( N. B. this assumes transverse waves). 
Others hold that the air-waves ( cf. the Vakya- 
padiya ) or the sound-and-air waves ( cf. Udyo- 
takara ) are propagated by the transmission of the 
vibration in all dirt‘ctions, leading to conjunction 
and disjunction of air-particles, so that the wave 
may be said to expand by alternate concentric 
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sphcirical layers of rarefaction aand codenstion 
{ N. 6. this assumes longitudinal wave^ ), — 
cf. 

^TT 3 T^^T"^T: fAavara-Bhashya i- 1-17) 

fn f«=Tf»irfTr^ 

\ -~ibid. 

The Viikya-padiya d(‘seribes articulate 
sounds (\'ar;/as) and indetMl all sounds ( .vabdas ) as 
onb’ forms of air set in motion, with rarefaction and 
( ondensation ( ), and capable of ’variations 

of velocit^ and conliguration ( tto^* 

I F 't I 

Vakya-padiya, Ka;/<^/a 
1. vVloka 109 ) ^77V(' my paper on Hindu Mca'hanics 
and Physics ). ( h'or the Hindu doctrine of scit ntifKi 
Method, r/dr Apptmdix ; for cautain interesting 
r(*cipes of chemical technology, t'/V/c Addcmda). , 

I had intended to ( onclude this survey of Hindu 
Physic o-ch(!mical science with a comparative esti- 
mate of the evolution of scientific ideas in the cul- 
ture-history ( kultur-geschichte • of the Chinese, the 
Creeks and the Arabs, as an Es>ay in the historico- 
(omparative method of investigation {vide the Pre- 
face to my Comparative studies in Vaish/zavism 
and Christianity for a correction of this method), 
but space forbids, and the reader too, I fancy. 



The Date of 

Rasaratnasamuchchaya. 


While the present volume was about to issue 
from the pres?, Mr. T. G. Kala, Editor of the 
Marhatta Journal “Samalochaka”, sent us a critical 
notice of R. R, S. As there are some important 
historical facts brought to light and as the date of 
this work arrived at from quite independent sour- 
ces tallies with that assigned by us (\’ol. i. Intro. 
LXXXIX), we make no apology for reproducing 
its substance in a condensed form. 

Charpa/i or Charpa^inatha of the Natha school 
is mentioned in the R. R. S., (see VI, 5(S, Poona 
edition ), as also king Singha;;a. 

The Navanatha Aaktisara, a Marhatta work by 
Narahari Mala, gives some h'gendary information 
about this Charpa/inatha and speaks of him as a 
( ontemporary of Matsyendranatha. On the left has 
been gi\en the geneology of 
I the pupils of The 

last, or was the 

celebrated Marhatta Saint and 
author of a commentary on 
the ( ailed It 

was written in . 9 aka 1212, 
?\c., A. D. 1290. So and Charpaifinatha 

must have lived at the beginning of the thirteenth 
century A* 

See the concluding portion of .'I Marhalla' work. 


I 

J 
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The R. R. S. which mentions the Siddha Char- 
pa/i must be therefore later than the first half of 
the thirteenth century A. D. 


(A.D. robg 

I 

I 

I 

I 

fHf»r ( A- D iigi ) 

(A. D. 1 i<)r .2(0) 

1 

f»rwU(A.D. 1210- 1247) 


Among the Yadava 
kings of Devagiri or Dau- 
latabad, there were two 
kings by the^ name of 
SinghaA/a. Taking the 
Singha;;a mentioned by 
R. R. S. to b^e the second^, 
we are required to place 
the composition of the 


work in the latter half of the 13th century. On 


the whole, the R, R. S, may be safely taken to be a 
work written about rjoo A. I), 


THE WEIGHT OF AIR. 

( By Principal B. iV. Seal ). 

Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, metallurgy, dyeing, phar- 
macy, perfumery, cosmetics, horticulture, and the 
making of glass ( lenses and mirrors of various 
kinds are mentioned, the spherical, oval — and 
being well-known — Pliny indeed mentions 
that the best glass ever made was Indian glass ). 
But of Experiment as a Scientific method of Proof 
or Discovery, the instances are rare. I may note one 
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interesting example in Udayana’s Kira^dvali, 
relating to the weight of air. Udayana argues 
that air must be a distinct and independent Bhuta, 
for if air were made of the Earth-Bhuta, it would 
have weight, and it has none. To prove the 
absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, filled 
with air, will not cause a greater descent in the* 
scale than the same bladder weighed empty. Hence* 
the air possi’oses no weight I'hen Udayana make^^ 
an interesting statement. It may be objected, lu* 
says by one who accepts the weight of air — that 
this aroumenl is inconclusivt'. For a oounter- 
experirnent may be suggested. I'lie balloon filled 
with smokt^ (or gas, rises in the air, whereas 

airdilled balloon comes down, ddiis would go to 
show that air has weight. Udayana replies that 
this w ould only sliow' that both smoke ( gas, ) 
and air have no w'eight. d'he Hindus appear to 
have been ignorant of the principle of Archimedes, 
at least as applied to gases. \'"allabluicharyya in 
the Lilavati speaks of a peculiar resistance to 
sinking ( or gravity ) exercised by water, w^hich 
explains the tendency in certain objects to float 
or to come up to the surface of the water but the 
description shows that he had no clear ideas on 
the subject. Cf. Udayana, Kirawavalf, | 

Cf. also Vallabhacharyya, Lildvati. 



APPENDIX. 

■ On the Scientijic Method of the Hindus. 

( Bv Principal Brajendranath Seal. ) 

The Doctrine of Scientific Method : — A 
study of the Hindu Methodology of Science is 
absolutely essential to a right understanding of 
Hindu positive Science, its strength and its weak- 
ness, its range and its limitations. Apart from 
this rigorous Scientific Method, Hindu Chemistry, 
such as it is, would be all practical recipe, or all 
unverified speculation. This, however, would be a 
very inadequate and indeed erroneous view of this 
early achievement of the human mind. That the' 
whole movement was genuinely and positively 
scientific, though arrested at an early stage, 
will appear from the following brief synopsis of 
the Hindu Methodology of Science. " 

Criterion or Test of Truth : — The ultimate 
Criterion of Truth is found not in mere cognitive 
presentation, but in the correspondence between 
the cognitive and the practical activity of the self, 
which together are supposed to form the circuit 
of consciousness. That knowledge is valid which 
prompts an activity ending in fruition. (Cf. the 
distinction between and i Also, 

Vdtsydyana).- 

15 
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Truth is not self-evidence, not the agreement bet- 
ween ide!is, nor the agreement of the idea with 
the reality beyond, for this cannot be attained 
direct, but the harmony of experience ( ), 
which is implied when the volitional reaction, that 
Is prompted by a cognition and that completes 
the circuit of consciousness, meets with fruition, 
I. c., realises its immediate end ( cf. Sn’harsha, 
Khandana Khanda Khadya on the relation of inu 
to ). This is the material aspect of Truth. 

The formal aspect is given in a principle which 
governs all presentations in consciousness, and 
which combines the three moments of Identity’, 
non-Contradiction and Excluded Middle in every 
individual cognitive operation [ ufr 
(identity) (non-contradiction) 

^ ( excluded middle ) tfh 

Jayanta, Nyaya-Manjari, 

Perception : — The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensibile ( v.g., the minimum visibile, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible ( 
sometimes termed the obscured ( <‘‘g; 

a meteor in the raid-day blaze ), and the potential 
( ffl ), are distinguished ; but finer instruments 
of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
noted that the measurement of the relative pitch of 



SCIENTIFIC METHOD OF THE HINDUS. 227 


musical tones was remarkably accurate and orijjinal 
( vide my Paper on Hindu Mechanics and Physics ). 

Observation — Vachaspati andUdayana): — 

The entire apparatus of scientific method proceeded 
on the basis of observed instances cai efully analysed 
and sifted. This was the source of the physico-chemi- 
cal theories and classifications, but in Anatomy, the 
Hindus went one step further ; tliey practised dis- 
section on dead bodies for purposes of demonstra- 
tion. Ingenious directions are given, e.g., the body 
must be first disembowelled and wrapped round 
with the kusa and other grasses, then kept immersed 
in still water for seven days, after which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 
fresh elastic fibres of green bamboos ; — which 
will enable the tissues, vessels and ducts to be 
observed. Posl-morlcm operations as well as 
major operations in obstetric surgery ( the e.v- 
traction of the fietus, etc. ) were availed of 
for embryological observations (c. g., it is stated as 
a result of observation that the rudiments of the 
head and the limbs begin to appear in the faTus 
in the third month, and are developed in the fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis- 
tinct in the si.vth ); — and also embryological theories, 
g,, the indication of sexual character in the se- 
-cond month by the shape of the foetus, the shape 
of a round joint indioating. the male sex, and an 
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elongated shape as of a muscle the female sex 
(cf. Charaka, Sutrasthana, Chap. IV, — fwtit 

iq’is: qagag* i ua ^«i: fq^; t 

Chakrapani notes ; ^*1; flirfa*!: 1 fq^l soserjissH-; 1 
tfifl I q-H *ata-aj[ loc. cit. ). In 

Phonetics (as in the Pratisakhyas, circa boo B. C.), 
in Descriptive and Anal}'tical Grammar (as in 
Panini }, and in some important respects in Com- 
parative Grammar ( as in Chanda’s and Mema- 
chandra’s Grammars of the Prakrita Dialects), the 
observation was precise, minute and thoroughly 
scientific. This was also the case in Materia Medica, 
and in Therapeutics, especially the symptomology’ 
of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year, 
made careful observations of the different kinds 
of clouds and other atmospheric phenomena 
{e. g., the}' give the heights of the clouds, the dis- 
tance from which lightning is ordinarily visible, 
or the thunder is heard, the area of disturbance 
of different earth-quakes, the height to which 
the terrestrial atmosphere extends, etc., vide 
Varahamihira, Sn'pati, and the authorities quoted by 
Utpala). In Astronomy, tlie observation was, 
generally speaking, very defective as in the deter- 
mination of the solar and the planetary elements, 
and this was probably due to the lack of practical 
interest, but the determination of the lunar con- 
stants entering into the calculation of lunar periods- 
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and eclipses, matters in which the Hindus had a 
practical ceremonial interest, reached a remarkable 
degree of approximation (much above Graeco-Arab 
computations) to the figures in Laplace’s Tables, 
which can only be explained by the circumstance 
that in the case of these constants the Hindus 
carried out for more than a thousand years a 
s\’stematic process of verification and correction 
by comparison of the computed with the observed 
results ( like the navigator’s correction of the 
course of tlie ship at sea ), a process which was 
termed In Zoology, the enumeration 

of the species of Vermes, Insecta, Reptilia, 
Batrachia, Aves, etc., makes a lair beginning, but 
the classification proceeds on external characters 
and habits of life, and not on an anatomical basis. 
In Botany, the observation was mainly in the 
interests of Materia Medica, and the classification 
was as superficial as possible. ( Vide my paper on 
the Hindu Classification of Plants and Animals). 

Experiments : — Experiments were of course 
conducted for purposes of chemical operations in 
relation to the arts and manufactures, e. g., Metal- 
lurgy, Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
(lenses and mirrors of various kinds are men- 
tioned, the spherical and oval and auw, being 
well-known — Pliny iruieed mentions that the 
best glass ever made was Indian glass). And the 
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results of such experiments were freely drawn 
upon for building up scientific hypotheses and 
generalisations. But of experiment as an in- 
dependent method of proof or discovery, the ins- 
tances recorded in books are rare. I may note one 
interesting example in Udayana’s Kiranavali,. 
relating to the weight of air. Udayana argues that 
air must be a distinct and independent Bhuta, 
for if air were a form of the Earth-Bhuta, it 
would have weight, and it lias none. To prove 
the absence of weiglit, he refers to an experiment. 
.\ small bladder made of a thin membrane, 
Klled with air, will not cause a greater descent 
in the scale than the same bladder weighed 
empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statement. It may 
be objected, he says, b}’ one who accepts the 
weight of air — that this argument is inconclusive. 
For a counter-experiment may be suggested. The 
balloon filled with smoke (or gas, v^«) rises in the 
air, whereas the air-filled balloon comes down. 
This would go to show that air has weight. Uda- 
yana replies that this would only show that both 
smoke ( or gas, ) and air have no weight. The 
Hindus appear to have been ignorant of the prin- 
ciple of Archimedes. Vallabhacharyya in the 
Lilavati, it is true, speaks of a peculiar resistance 
to sinking ( or gravity ) exercised by water, which 
explains the tendency in certain objects to float 
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or to come up to the surface of the water, but 
the description shows that he had no clear ideas 
on the subject.] 

Mathuranitha, again, states that the determina* 
tion of the degree of purity ( the carat ) of gold by 
rubbing against the assaying stone and observing 
tlie character of the yellowish streak against the 
black smooth background, is only an indirect means 
ofascertaining weight lit. specific gravity) 

— which seems to suggest that there .was a more 
direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths of wires of uniform thickness 
that can be formed by drawing different pieces 
of gold of equal weight through the same 
diamond bore. I think it may be regarded as fairly 
certain that the Hindus were ignorant of Archi- 
medes’s discovery, an ignorance which, at any 
rate, they could not have well borrowed from 
the Greeks, no more than they could have thus 
borrowed their knowledge of things unknown to the 
Greeks themselves. [Cf. Udayana, Kirandvali : — 

r# ^ ( srnh: ) | *r ^ 

1 

*u*r«i tfh i n i i 

wifq i — cf. Vallabha- 

charyya, Lilavatf — 



23^ SCIENTIFIC METHOD OF THE HINDUS. 

StftTf *T I ai§»r 

ar'a?? i «^5isi^ 

«*jnsr5»^] — cf. Mathuninatha, on Gan- 

gesa's Tattvachintamani — ) *t ^«ni- 
fti*g qta^i^T aw i 

Fallacies of Observation — Mal-observation and 
Non-observation : — These were carefully studied in 
relation to errors of observation, and Hallucina- 
tion (^H, ^vaw, sikI^q), — which were ascribed to three 
causes : — (a) Dosha, ^«r, defect of sense organ, as of 
the eye in jaundice, or of the skin in certain forms of 
leprosy ( leading to tactile insensibility, cf. Susruta ), 
or defect of necessar}’ stimulus, c^.,-too faint light, 
or undue distance or nearness, in vision ; (h) 

Samprayoga, uwglJtr, presentation of a part or an 
aspect instead of the whole ; and (c) Sanskara, wwk, 
the disturbing influence of mental predisposition, 
e.g. expectation, memory, habit, prejudice, etc. 

The Doctrine of Inference Anumana ( Infer- 
ence) is the process of ascertaining, not by percep- 
tion or direct observation, but through the instru- 
mentality or medium of a mark, that a thing pos- 
sesses a certain character. Inference is therefore 
based on the establishment of an invariable con- 
comitance ( Vyapti, wifu) between the mark, 
and the character inferred. The Hindu Inference 
(Anumana) is therefore neither merely formal nor 
merely material, but a combined Formal-Material 
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Deductive-Inductive Process. It is neither the 
Aristotelian Syllogism (Formal-Deductive Process), 
nor Mill’s Induction ( Material-Inductive Process,\ 
but the real inference which must combine formal 
A'alidity with material truth, inductive generali- 
sation with deductive particularisation. 

An inference admits of a rigorous formal state- 
ment, — in the shape of five propositions, for dialec- 
tical purposes ( i.e in demonstrating to others ), — 
or of three propositions when the injerence is for 
oneself ( ) : — (i) the probandum, the 

statement of the proposition to be established 
( Hfnsti, » , c.g., yonder mountain is 

fiery (say, an active volcano) ; (2) the reason,’ the 
ascription of the mark ( tg, ), — c.g., for 

it smokes ; (3) now, the general proposition, 
stating the invariable concomitance which is the 
ground of the inference, — clenched by an exam- 
ple bringing home the responsibility of the rea- 
soner to establish a real relation, c.g., whatever 
smokes is fiery, as an oven ; ( ) ; — (4) next, 

the application, the ascertainment of the existence 
of the mark in the present case ( 
yonder mountain smokes ; — (5) finally, the conclu- 
sion, the probandum proved ( ), e.g., yonder 

mountain is fiery. 

1. Yonder mountain is fiery. 

2. For it smokes. 

3. Whatever smokfis is fiery, as an oven. 
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4. Yonder mountain does smoke. 

5. Therefore, yonder mountain is fiery. 

For inference for oneself, only the first three or 
the last three propositions, are held to be suffi- 
cient. 

The Hindu Anumana, it will be seen, anticipates 
J. S. Mill’s analysis of the syllogism as a matei'ial 
inference, but is more comprehensive ; — for the 
Hindu Udaharana, the third or general proposition 
with an example, combines and harmonises Mill’s 
view of the major premise as a brief memorandum 
of like instances already observed, fortified by 
a recommendation to extend its application to 
unobserved cases, with the Aristotelian view of it 
as a universal proposition which is the formal 
ground of the inference. This Formal-Material 
Deductive-Inductive process thus turns on one 
thing— the establishment of the invariable con- 
comitance ( ) between the mark and the 
character inferred, — in other words, an inductive 
generalisation. The cpiestion is— what is our 
warrant for taking the leap from the observed to 
unobserved cases ? Under what conditions are 
we justified to assert a Universal Real Proposition 
on the basis of our necessarily limited observation ? 

The Charvaka view : — ^Among the Charvakas 
there were two classes, the cruder school of mate- 
rialists who accepted perception ( ) as a valid 

source of knowledge, as well as the reality of 
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Natural Law and the finer school of sceptics^ 

who impugned all kinds of knowledge, immediate as 
well as mediate, and all evidence. Perception as 
well as Inference, vide Jayanta’s reference in the 
Nyaya-Manjari to ; also 

5!U«5q!7isiisj_ — A'hnika I, Manjari. 

1 he Charvakas hold that the principle of 
('ausalit)', which the lluddhists assume to be a 
ground of an induction is itself tin induction 
I a case ol V5'apti ), Avhich amounts to reasoning 
in a circle ( ) ; that every inference is based on 

an unconditional invariable concomitance which 
itseU must be inferred, as universal propositions 
cannot be established by our limited perceptions, 
and thus there is a regressus ad infinitum ( 

) ; and that the nexus between cause 
and ertect, or between the sign and the thing 
signified ( e.^., smoke and fire ) is only a mental 
steji or subjective association based on former 
perception, a mental step which by accident is 
found justified by the result in a number of cases. 

I’he Buddhists — their Analysis and Vindication 
of Inference The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
( ^wrisr Nyaya-Vindu). This uni- 

formity, for scientific purposes, has to be divided 
into two different relations, — (i) the uniformity of 
succession in the relation of cause and effect, e.g^ 
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of smoke to fire Xyaya-Vindu) ; 

(2) the uniformity of co existence ( in the form of 
co-inherence in the same substrate) in the relation 
of genus and species, e.^., the relation of invariable 
concomitance expressed in the proposition, — all 
Sinsap^s are trees, — which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate {i.c., the co-inherence of the generic 
qualities of a tree with the specific characters of 
a Sisu tree, in this particular individual before me, a 
Sisu tree ), — a relation which may be termed essen- 
tial identity ( ?it?I(?ii, — Nyaya-Vindu ), .To 

these two, the Buddhists add a third ground of 
inference, non-perception of the perceptible 
which is employed in inferring 
the absence ( ) of a thing from the non-per 

ception of something else. In all cases of inference 
based on the Uniformity of Xature, the relation is 
that of inseperableness or non-disjunction between 
the mark and the cliaracter inferred. The question 
is — how is this inseparableness ( ) ascer- 

tained, and what is the warrant of our belief in 
it, in these cases ? 

Ascertainment of Inseparableness or Xon-dis- 
junction : Buddhist Account : — First take the case 
of causation. The cause is the invariable antecedent 
of the effect. What is meant is that the specific 
effect (with all the distinctive and relevant accom- 
paniments, ) is invariably preceded by a 
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specific cause ( ). It is not that clouds 

always lead to rain, or that floods in the river 
valley always inipl)'^ rain in the hills higher up. 
But this particular conjunction of antecedent 
circumstances ( e.g. the appearance of a particular 
kind of clouds accompanied with flashes of light- 
ning, the roll of thunder and flights of Valikiis, — 
driven by the wind from a particular quarter of 
the horizon, and ascending in black masses, etc.) 
is as a rule the precursor of a particular ^assemblage 
of rain effects ( rain with particular accompani- 
ments). Again, this particular kind of flood (over- 
flowing of the rir'er banks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher up ( though, no doubt, 
other cases of floods in a river may be due to a 
breach in an embankment or the melting of the 
snows). In other words, the Buddhists ( and the 
earlier Xyaya Schools ) avoid the difficult)' arising 
from the plurality of causes by taking into con- 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect. 

I quote Nyaya authorities, but this device to 
obviate the plurality of causes is common to the 
early Nyaya and the Buddhistic systems. 

ftffirsiT 
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I qfqgiqrt- 

9f(r ^Fn^qHiqqf «r«l gufhHWf^ ’qqfl I 

— 

flffl I ( Udyotakara, 

■Chap I. Alinikai, Sutra o'. Vachaspati puts this 
■clearly: — qiofq «t^qrm«r ai?n 

*r ajr«^qr?l f*ig^»r qf«iq=qr nfqciatnl qfif- 

»Dit Mtn 1 In other words, 

a single condition called a cause is not invariably 
succeeded by the effect, nor does the effect 

phenomenon in general point to any particular 
cause as antecedent, for there may be a plurality of 
causes ol a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded by 
the effect, — and also the specific effect (c.g., 
which points to a specific causal antecedent. 

Compare also Jayanta : — we infer an effect from a 
specific assemblage of causes — n ^ qfnqi*n«t«r ^g{q‘ 

wig I wfq w wk'iI ^g: i g ^ 

gtqjm: 1 »rnffqiifwfliitwffrf«wrnFtgirti: Tfgw- 
gqqrwimiwiflwffjqfwq: ’nq qig; qqlgw: 1 

wqwqg^ qftfqng 1 »i WTT^irqSqrwmFq qt^»i- 

I Similarly -we infer a specific cause from 
a specific assemblage of effects ; — ^qqfqfii qtiw^i 
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?Vt tfii ?«aiF«i 

im!g\w^s?i ^ ^ ^sgfn 1 

( Nyaya-Manjan, A'hnika 2, on Gotama Sutra 
5, A'hnika 1, Chap I. ) 

A specific assemblage of causes, therefore, has 
only one specific assemblage of effects, and vice 
verm. Of course, the observer is to find out the 
essential or relevant features (as distinguished from 
tlie irrelevant ones ) which, being included, will 
enable him to specify the particular cause of the 
particular effect. 

Now this being premised to be the e.xact mean- 
ing of the inseparableness or non-disjunction in the 
case of cause and effect, we come to the question 
with which we started — how is this relation to be 
ascertained or established between two phenomena 
•or assemblages of phenomena ? Obviously, mere 
observation of their agreement in presence ( ^*^9 ) 
and their agreement in absence ( aqfis^^ ) is no help 
in the matter. Take a concrete example. The 
ass is customarily employed to bring the fuel with 
which fire is lighted. In a hundred cases you have 
observed the ass among the antecedents of smoke. 
In a hundred cases you may have observed that 
when there is no ass, tliere is no smoke. This is no 
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warrant for concluding a relation of cause and effect 
between an ass and smoke. It may be that you 
happen to have never observed smoke without an 
antecedent ass, or an ass without smoke following. 
Even this is of no avail. It is not agreement 
( unbroken and uniform though it be ) in presence, 
or in absence, or in both, that can settle the matter. 
There is one and only one wa)' of ascertaining the 
causal relation. Suppose A with certain accom- 
paniments is/ound to precede /S immediate!}’. Now 
if A disappearing, B disappears, even though all 
other antecedents remain and there is no other 
change in the case, then and then only can the 
causal relation be ascertained. It is not a mere 
table of positive instances or negative instances 
( »n?r ) ; — it is this method which we 

may term the Method of Subtraction (the Method 
of Difference in its negative aspect) that is the only 
e.vact and rigorous scientific Method. Such was 
the statement of the earlier Buddhists (cf. Udyota- 
kara’s and V^chaspati’s report of the Buddhist 
Doctrine of Inference — « fj i 

— a Buddhist Karika quoted in V ichaspati, Udayana, 
Sriharsha, Madhava, etc.) — qsi^quK^vfiq^ 
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I — Vacliaspati, Tatpar5'yatika, Chap I, A'hnika 
I, Sutra 5, ) 

But the canon in this form is not sufficiently 
safe-guarded against possible abuse. Two points 
have to be emphasised : — (i) It must be carefully 
observed that no other condition is changed, (2) 
that the appearance and disappearance of A must 
immediately precede the appearance and disappear- 
ance of B. The definition of a caflse is based 
on two fundamental characters, (i) the uncondi- 
tional invariableness of the antecedence, and (2) the 
immediateness of the antecedence. The canon of 
the Method of Difference must therefore be stated 
in such a form as to emphasise each of tliese a.spects 
And one main difficulty in the practical applica- 
tion of the canon is that along with the introduc- 
tion or sublation of an antecedent, some other 
phenomenon may be introduced or sublated 
unobserved. As a safe-guard against this radical 
vitiation of the Method, the later Buddhists for- 
mulated the canon of a modified Method, termed the 
Panchakarani, a Joint Method of Difference, which 
combines the positive and the negative Methods 
of Difference ( the Method of Addition and the 
Method of Subtraction ) in a series of five steps, 
and which equally emphasises the unconditionality 
and the iramediateness of the antecedence as es- 
sential .moments of the causal relation. This is 
16 
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neither agreement in presence, nor agreement in 
presence as well as absence (the foundation of 
J. S. Mill’s Joint Method of Agreement ), but tlie 
Joint Method of Difference. The Panchakarani 
runs thus ; — 

The following changes being observed, every- 
thing else remaining constant, the relation ol' cause 
and effect is rigorously established : — 

First step— The ‘cause^ and the 'effect' pheno- 
mena are both unperceived. 

Second step — Then the ‘cause’ phenomenon is 
perceived. 

Third step — Then in immediate succession, ihe 
‘effect’ phenomenon is jierceived. 

Fourth step — Then the ‘cause’ phenomenon 
is sublated or disappears. 

Fifth step — Then in immediate succession, the 
‘effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances remain the same ( at least the 
relevant or material circumstances ). 

This Panchakarani, tlie Joint Method of 
Difference, has some advantages over J. S. 
Mill’s Method of Difference, or what is iden- 
tical therewith, the earlier Buddhist Method ; 
and the form of the canon bringing out in 
prominent relief the unconditionality and the 
immediateness of the antecedence, is as superior 
from a theoretical point of view to J. S. Mill’s canon. 
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and is as much more consonant than the latter to 
the practice ol' eveiy experimenter, as the Hindu 
analysis of Amimana as a Formal-Material Deduc- 
tive-Inductive Inference is more comprehensive 
and more scientific than Aristotle’s or Mill’s ana- 
lysis of the Syllofjism ( or ^Mediate Inference \ 

But even the Panchakarani is no sufficient 
answer to the (juestion with which we started. 
Tlie Panchakarani is only a method ; it shows 
only how in a particular case tlie relation of cause 
.and effect is to be established ( 

But we want more than this— we require a warrant 
.for the process. The Buddhists therefore supplv 
the following proof of the Method ; — Doubt is 
legitimate, but there is a limit to doubt. When 
doubt lands you in a contradiction of a fundamental 
ground of practice, and would thus annul all 
practical exercise of the will, the doubt must 
cease ; else the doubt would be suicidal or sophis- 
tical. In this particular case, when the Pancha- 
karani is satisfied, the antecedent in question must 
be the cause, for there is no other antecedeirt to 
serve as cause ; the proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to be, 
without a cause ; which would be a contradiction 
of the rational ground of all practice, for all voli- 
tional activity proceeds by implication on tlie 
principle of causality. If things could happen 
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without a cause, all our motives to action would 
be ballled. The link between a presentation and 
the instinctive volitional reaction would snap, and 
the circuit of consciousness would be left in- 
complete. In fact, the Buddhists go further ; they 
hold causal efficiency to be ol the 

essence of empirical ( relative ) Reality. The 
proof of the Joint Method of Difference, then, lies 
in a strict applicatio n of the principle of causality 
in its negative form (a/r., there can ])e no pheno- 
menon without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em- 
pirical (relative) Reality as the truth of Perception 
itself, viz., the correspondence between the 
rational and the practical activity of the self. 

But invariable concomitance (or non-disjunc- 
tion ), the Buddhists argue, has another form, c.,g-., 
the relation of the genus to the species. We may 
have perceived a hundred instances of the associa- 
tion of certain characters with certain others ; we 
may also have never perceived the former when 
the latter are absent ; but this would not enable 
us to generalise and establish invariable and un- 
conditional co-e.Kistence. We must be first satisfied 
that there is identity of essence ( ««i5 ). 

It is only when we perceive that ^the characters 
of a Sinsapa are co-inherent with the generic 
characters of a tree in the same individual object 
< a Sinsapa tree before me \ and when we further 
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perceive that tlie characters are held together by 
the relation of identity of essence, that we can say 
that all Sinsapas are trees. For as there is identity 
of essence, a Sinsapa would not be a Sinsapa, if 
it were not a tree. It would lose its self-identity 
which is a contradiction. Hence the relation of 
identity of essence (riKiw^«i^)» as in the 
relation of the species to the genus, is the sole 
ground fur establishing uniformity of co-existence 

(For the Buddhist Method of Induction, in 
its later form, the Panchalvarani, vide Sarvadarsana 
Siingraha — Buddhist reply to the Charvaka attack 
on Inference : — 

qfnwjmffsuwi^^ I 

«IT fsraiflaifjft t *l|ft I 

As for the Xyaya view ’usqgiqfntqfT 
?fsi — the Buddhist objects— 

1 — the Xyaya retorts »ig 

tfa 1 — the Buddhist 

answers — 4 ^’ »n^:, 

fq^isn: «Trai: i t% 

«uwT^q; 1 nfw wmar- 
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’sm?! Bqwqi:, 

qqFi qi?wgqqi»Mif[ 'qgq«ni: tfa q^qii^^T 
qji^qfHVHfq; 1 gar ni?i?*iir»iqa«i ^fq «fq«uw5: 

fsrq^at 1 af? fsi'aqi: a^tara ^qfaqfta aiaia srfa 

rqq% qmqffla^i: I ^aa^ g aia% ija: ^qMialqgafsiq 
aifwaiTJJirigT; fgaRfaat 1 faTwia^ala aKiwjfaaa: 
a'alsg fa'aiqi ifg gigrgif<jqD;a®aaiig sqq?jW 1 ««i?rqii 6 i 
wia^ an^qHi ^gaiqaa \fa fa'Wg; 1 Sarvadarsana 

Sangraha, Bav'.ddha-Darsanam. 

The Nyaya Doctrine of Inference ; — The Xyaya 
easily demolishes the Buddhist contention about 
identity of essence. The X3ay a writers, being realists. , 
do not impugn the realit\’ of the genus ( iiifa ) like 
the nominalists or the nominalistic conceptualists in 
the iNIimansa Sch(K)ls ( r; and ' ; but the\' 

point out that the inseparableness ( or non-disjunc- 
tion) in such cases can onh' be established by the 
experience of unbroken uniformit}- ( 

/.c., by ), Uniform agreement 

in presence with uniform agreement in absence, 
— not the mysterious identity of essence irresistibly 
perceived in any individual case or cases — is the 
onh" basis for constituting genera and species in 
Xatural Classification. Indeed some of the later 
Nyiya writers point out that indi^■iduals do not 
always possess in Nature all the characters that go 
to form the definition of the class to which 
they are referred. 
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Similarly, as regards the relation of cause and 
etfect, a /ic\v//s is sometimes fancied to be perceived, 
a power in the cause to produce the eftect ( sifw ), 
or an ultimate form ( gnfu ), which is sup* 
posed to be present, whenever the effect rquality 
or substance) is produced (cf. Bacon’s view of the 
‘Forms’ of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
There is nothing e.vcept the invariable time-relation 
(^antecedence and sequence) betweep the cause 
and the effect. But the mere invariableiiess of an 
antecedent does not suffice to constitute it the 
cause of what succeeds ; it must be an uncondi- 
tional antecedent as well ( 

arfwju, being the definition of ). For 

example, the essential or adventitious accompani- 
ments of an invariable antecedent, may also be 
invariable antecedents, but they are not uncondi- 
tional but only collateral and indirect, in other 
words their antecedence is conditional on some- 
thing else ( n m ). The potter’s stick is an 
unconditional invariable antecedent of the jar, but 
the colour of a stick, or its texture or size or any 
other accompaniment or accident, which does not 
contribute to the work done (so far as we are con- 
sidering it) is not an unconditional antecedent, 
and must not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable ante- 
cedents, or what enters? into the production of these 
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co-effects, may themselves be invariable antecedents 
but they are not unconditional, being themselves 
conditioned by those of the antecedents of which 
they are effects. For example, the sound pro- 
duced by the stick, or by the potter’s wheel, in- 
variably precedes the jar, but it is a co-effect, — and 
A’kasa ( ether ) as the substrate, and Vayu (air) as 
the vehicle, of the sound, enter into the production 
of this co-effect, but these are not ‘unconditional’ 
antecedents,*iind must therefore be rejected in an 
enumeration of conditions or causes of the jar. 
Again, the conditions of the conditions, the in- 
variable antecedents of the invariable antecedents, 
are not unconditional. The potter’s father is an 
invariable antecedent of the potter who is an 
invariable antecedent of the jar, but the potter’s 
father does not stand in a causal relation to the 
potter’s handiwork. In fact, the antecedence must 
not only be unconditionally invariable, but must 
also be immediate 

Finally, all seemingly invariable antecedents which 
may be dispensed with or left out, are if>so /ado not 
unconditional, and cannot therefore be)regarded as 
causal conditions ; in short, nothing that is unneces- 
sary is unconditional ; for this class, vide Visvanatha: 

nfinm ( — "Visvandtha, Siddhinb- 

Muktdvali, on Sloka 20. For e.xample, 
tom to point to spatial position or^-’^^tion 
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fingers, but finger-pointing, though invariably pre- 
sent, is not causally related to the perception of direc 
tion or spatial position, because we can imagine such 
perception without finger-pointing, ( 

^ V^chaspati, 

Tatparyya-Tika, Chap. I, A'hnika i, Sutra 5, — this 
shows that tlie doctrine of was long 

anterior to Gangesau 

[ Visvandtha in the Bhdsha-Parichchheda men- 
tions five kinds of ’«<s 32 iTr«‘S, » conditional 
antecedents — (i) Iff (2) ^T^'^i- 

*Ti?i?i ( ), (3) 

(4) arsufiifa get ( ) *r| 

and ( 5 ) faaaTqsaqii^^wifq*!: 

( Slokas 1 9, and 20), wia’sf ^ 
^jqqsafafqfl a w. ftifig ^qfiT« 5 »nqilq 

Siddhanta Muktdvali, loc. cit. — The 
Dinakari points out that the first two cases are 
comprehended under the formula wKi’qqsqfatqr 
qBniFqqTifatqrsurajq*^ 1 There are several classifica- 
tions of these irrelevant antecedents ( ^!qoi- 

) ; I (piote one of the best known]. 

The unconditional ( ^aiqi^rx^iq) as interpreted 
in this comprehensive sense is a far more fruitful con- 
cception than Mill’s, and is well adapted to its work — 
the elimination of the irrelevant factors in the situa- 
tion, In the end, the discrimination of what is neces- 
sary to complete the sdm of causes, from what is de- 
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pendent, collateral, secondar}', superiluous or inert,, 
(/.r. of the relevant from the irrelevant factors) 
must depend on the test of expenditure of energ}'. 
This test the Xyaya would accept only in the sense 
of an operation analy sable into molar or molecular 
motion qiTtRiq;— 

ssriQHt »Tif%, Jayanta, Manjan', A'hnika I) ; but would 
emphatically reject, if it is advanced in support of 
the notion of a mysterious causal power or ellicienc}' 
( sjftii ). Thiii is a peculiarity of the Nyaya — its 
insisting that the effect is only the sum or resultant 
of the operations of tire different causal conditions — 
tliat these operations are kinetic, being of the 
nature of motion, in other words holding firmly to 
the view that causation is a case of expenditure of 
energy, in the kinetic form, — but at the same lime 
absoluteh' repudiating the Sankh}'a conception 
of power or productive efficiency as metaphysical 
or transcendental ( ). mid finding nothing in 

the cause other than an unconditional invariable 
complement of operative conditions ( ) 

and nothing in the effect other than the consequent 
phenomenon which results from the joint operations 
ol the antecedent conditions ( 

q? — Jayama— qiiiSi — g qn^- 
’H'g nwii — Ja5'anta, ibid, A'hnika, i,. 

qfwfaHiqfKqni;— it ma)' be noted that the Nydya, 
while repudiating transcendental power (Sakti) in 
the mechanism of nature * and natural causation,. 
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does not deny the existence of metaphysical con- 
ditions like merit which constitute a system of 
moral ends that fulfil themselves in and through 
the mechanical system and order of Nature — vide 
Jayanta, — A'hnika 

I , ). 

rhe causal relation, then, like the relation of 
genus to species, is a natural relation ol’ concomit- 
ance (sgifn; — Vachaspati ) which can be 

ascertained only by the uniform and uiynterrupted 
experience of agreement in presence and agreement 
in absence, and not by deduction from a certain 
a priori principle like that of Causality or Identity 
of Jtssence. 

Xyaya objection to the Buddhist Method of 
Difference as a means of ascertaining causality. 

Take for example the Buddhist deduction 
of Causality in any particular conjunction by 
means of the negative Method of Difference,, 
or of the Panchakarani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections :—(i) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Ch.irvdka rightly points out, the Methods enable 
you to eliminate irrelevant antecedents that are or 
can be perceived ; but the introduction or sublation 
of latent or undetected antecedents can be imagined 
against which the Method of Difference is power- 
less. In the case of tlfe production of smoke, for 
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example, by fire, — what if I say that an invisible 
demon intervenes in every case between the fire 
and the smoke, that this demon ( ) is the im- 

mediate antecedent and real cause of the latter, and 
that the fire is an accident which, in every such 
case, is brouj>;ht about by its own causal antecedents ; 
— in saying this, I do not go counter to the principle 
of causality and am landed in no contradiction 
( ) such as strikes at the very roots of all 

practice, cf baflles the completed circuit of con- 
sciousness, however much I may violate probability. 

(3) In the second place, even supposing that 
the fire, in this particular case ( which satisfies the 
^Method of Difference rigidly ) is ascertained to 
be the cause of the smoke, how can I know that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue that 
if there were an indefniilc number ol' causes of 
the same specific phenomenal effect, it would 
violate the principle that ]>henomena are all 
conditioned, /.c., exist only under certain conditions 
), -which is more comprehensive than the 
principle of causality, and the contradiction of which 
equally overthrows all rational practical acti\ ity. 
Yes, I accept the conditionality of phenomena, but 
this is not violated by supposing that one specific 
assemblage of phenomena has more than one cause. 
It is true that if you suppose such plurality of 
causes, you cannot establish the invariableness of 
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the particular conjunction (green-wood tire and 
smoke ) wliich \'our Method of Difference fixes 
upon as a case of cause and effect ; in other words, 
with your special principle of Causalit)' so restricted, 
and without any general principle of Uniformity of 
Nature to fallback upon, you cannot ascertain, from 
the present case, or from an)' number of similar cases 
that you may have observed,that all gr een- wood fires 
are followed by smoke ; i.c., you are helpless in de- 
nronstrating with apodictic certainty (of ascertain- 
ing indubitably) the relation of cause and effect. But 
this is an objection against your own position, not 
mine. Why not admit at once that certain 
phenomena are naturally connected ( as invariable 
concomitants or antecedents ) with other pheno- 
mena, and take your stand on obserx ed concomit- 
ance (uniform and uninterrupted experience of agree- 
ment in presence as well as absence) without 
assuming causalit)' as an a priori principle and 
making deductions therefrom, and without the 
trouble of ascertaining the relation of cause and 
effect in every individual case. I am free to admit 
that theoretical objections of irresistible force ( like 
those of the Charvaka Sceptics) can be urged 
against this ascertainment of universal invariable 
and unconditional concomitance ( «iif?iiiTf»ii?i ) on 
the basis of mere observation. Doubts of this kind 
can no more be laid by my view of the matter 
than by your canons of causality and essential 
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identity ( Ti^trgffi and )• Ultimately we all 

have to fall back on the rational practice of 
thinkinjf persons ( ), and such persons are 

always content to act on practical certitude instead 
-of hankering after an unattainable apodictic 
certainty in the affairs of life ( v)f«ifqiqr^qigraT*i?{. 

*1 siT*ft5i^ )• This same practical 
certitude is also the ultimate warrant of the Deduc- 
tive-Inductive Inference by which we ascertain the 
characters of things without direct perception and 
through the medium or instrumentality of a mark. 

[To the earlier Buddhist canon of the Method 
of Subtraction, /. c., the negative Method of Differ- 
ence, Udyotakara and Viichaspati of the Xyaya 
School pertinently and acutely object as follows : — 

Jiflv na if?r 1 15 <! 

I ^ ?i 5 ?rqrTi: 1 «*i«i f«ir 1 ^ 

en?si: ?:rw¥ 9 r(rq 1 ?icrqr?iiftsni 1 

vria:, ^ ^ 

aifq ami <r?mqi?T I aifq ufsTH 

qVI ?l?«iqi?I < aiq ^laifq qfTqiqtgfqqHr qiflqqi*!’, 

nmfq ?f?«iqtsw fnqrj: 1 jt-at fir 

arw wr" qqwi% ai qjgq-., q | imiHftq- 

wqqj KTqi* fq*ll «f« qift wq^, qq ^qfq ^hTt fqqi^ar 
qifq^l wh:, qifqC«u^ qqqiqlq qq qTwqqqirjqi^sfq (qniqi- 
•^q nfqqifq, qfn qqiS qi^qi »«qi fqqmqr qiqiatu^i 1 q q qfn 
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s«iTi 9 m«i 5 rT?{ I ^ qT’w^us^i- 

Buddhist reply : — «ntej<! 1 at ^ ^ 

'BT 5 '*J*t^FtP?i n fqaT^T*T=!l’r 1 « ^ ^T«Tf^ 7 j^?l?lT 

*t» 9 ^ ^ii^»T 5 ?if«^n‘ f^r*i’fl 

«i g mfla=gf*i^TT TT«wfg 1 sufq 
Mifg: I ?iF?r n ftnisfa ^hp* arf^g «t ht- 

HWItT I WU ( fuau^; ) Slfv^fw. um «fg 

gfV^fq g giT^»rf I giitgi '%g grg gggttw «wi« *^T i 

•* N Os^ 

Xow the phenomenon that is contingent ) 

-cannot be uncaused—'qgrn:'®^ f'? gnarw fgjg g’w* 
«iT «ng, g gngifgggi'ag 1 And with the 

limitation of a specific effect, there must be only 
one specific cause, for an unrestricted plurality of 
causes would amount to the denial of uniformity in 
causality ( /. c., ot the um ouditioual invariablr 
antecedence ) — 

*nr<» gSjgf ggn^sugi-ifg 1 fg 

>l5«r I g gggrr, g gugfKi*: ?Hig, 

tfg g 1 gg^ ggr^ifg g gfi«g’ 1 g fg ggnggggg 

ggfg^ggi'gfg g«g^ wgpr, ggg g^ggft g^: 1 ggi g 

gwirgggjgwTgfg; 1 

Ny 4 ya rejoinder : — 1 ggfg fgg? gfip’ iftqgia^ 

^:, ggiftg fggigTgiggtllgigr^ ^gmggg!g:,‘ngisfg 
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wi5r g *t: I f tiPsn giqfnqfaa:, ^ro*T tq, 

ii w araqi; 1 a^m%sfq a^sricfta qq 

qfqifqft, «.«: ^la 1 «fa qifa?fa^q »iwi?it; i 

a a aaaait ana' ataifirg t fa a^‘ Hqfs-aaa 1 a^q- 

qfFaqqiaqi iiaar aa^faqiqr^nreqia X3'^ya Vindu) 1 a a 
aaasi^qjqiKTfqr afq afaq'T qwqfai 1 aana aaiSKaq tfa 
aqai^aiHiaia a a qfi^qfiqqiaiqTqaiTq; 1 a a aaa- 
afijaiaata aqqtsq’ aa, aaaitffaia aaiif| aqa faaai^a aqfa 1 
asB ff qiaaafqaia : atasfr v a: aiaa qa asTJaaif? 
ftfa I aaaaqfq'^i aififqai^ ^afaaHqi a^aqfafaaqai^aa^ 
a a^i faaiqfaaqi 1 

The Xyaya proceeds to point out that what 
is contingent need not necessarily be produced 
by a cause. It is enough if there is natural connec- 
tion with something else, a relation of antecedence 
and succession ( or concomitance ), without any 
element of productive efficiency or causation. 

afq ai^ a jaqFafaaa: aaisfq qiana anaaaa^a a anw' 
aafa 1 aar a afa aaqaaar anaifaaaiafqara: afa ^a 1 
a«g afa a»qa: ’aiatfaqiaaT aaiaqa: aajfaqifl aaqranra 1 
a a at ai a ai aag 1 ai^jaiaaaiqiqaiqaTaita 1 aai 
aa?j^aai a^ aafaaia: i Vdchaspati, Tstparjya-Tik^, 
Chap. I, A'hnika r, Sutra 5, aiTfBq^qTafqaiq: 1 } 

The Xyitya analysis of the causal relation con- 
tinued : — Co-efFecta : — In the enumeration of dif- 
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Cerent varieties of irrelevant antecedents ( 
we have already noticed that co-effects of the same 
cause are apt to be confounded as cause and effect. 
In some cases, the co-effects may be simultaneous, 
< . g., the case of the ascending and tne descending 
scale in a balance, which are co-effects of gra\ ity 
{ vide Partha-sdrathi Misra on Kumarila, Sloka-Var- 
tika— 

— sloka 157, Siinya-Vjida). In other cases, 
the coeffects may be successive effecti? of the same 
cause, and here the risk is great of mistaking the 
antecedent co-effect to be the cause of the suc- 
ceeding co-effect ; r.g., the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains where tlie movement of 
ants and the rains are not cause and effect, but 
successive effects of the same cause, viz., the heat 
(g’wr), which disturbs the elements, the earth 
and the atmosphere ( ) ; the ants being 

affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
rain. 

( Udyotakara, and Vachaspati — ^ 

wf»TVif*i «qfqqrm quOq— Tatparyya— Tik 5 II, 2, Sutra 

37 )- 
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Synchronousness of Cause and Effect. — This is 
resoh ed into a case of simultaneous co-effects ol' 
tlie same ultimate cause, the ascent of one scale 

and the descent of the other in the balance, which 
are not related as cause and effect, but are simul- 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the inter^•al 
between the antecedent and the consequent 
being too small ( ) to be apprehended 

( q c.g-., in the case of the needle 

piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successive ; or 
the illumination of the Avhole room by the liglit 
of a lamp, where the succession is unperceived 
owing to the inconceivable velocity of light (cf. 
Kumctrila, Sloka-'V’artika, — jrtnq’g- 

I SunyavMa, Sloka 156-157. — 
I quote Mimansa authorities, but the view is com- 
mon to the Mimansa and the Xyaya-Vaiseshika). 

The time-relation in a chain of causes and 
effects ; — A careful study of the time-relation in 
a chain of causes and effects is a peculiarity of the 
Vai§eshika system (and the later Nyaya). A 
moment ( ultimate unit of time, Kshana, Asqr ) is 
defined to be the time-interval between the 
completion of the stim of conditions and the ap- 
pearance of the effect. The Vaiseshika conceives the 
unit to be determined by reference to the division 
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ol one iitoni from uiiother ( 

— Sapt;i Padarthf, Siva- 
(litya the ultimate unit of time is the time 

durinji; M’hicli motion exists in an atom prior to its 
division from another atom, in a case of division 
due to motion ). The Sankhya, we have already 
seen, determines this ultimate unit by reference to 
the motion of a Tanmatra. 

The number of such units will determine the 
lime-interval between a^ivenset ofphVsical condi- 
tions and a particular effect, for between a so- 
called sum of causes and a so-called sum of eft'ects, 
there inter^•enes a series of atomic ^or molecular) 
motions, with conjunctions and disjunctions which 
form the causal chain. However crude in the 
practical application, the fundamental idea is, in 
connection with the principle of work and ener<{y 
( for which both the Sankhya and the Xyaya- 
Vaiseshika furnish a rudimentary basis), immensely 
suggestive of a possible Time Calculus. 

Plurality of Causes ; — This will be discussed, 
when we consider the relation of Vyapti to tlie 
principle of Causalit}'. 

The Xyaya Ground of Inference — Vy;ipti firaa- ■ 
— Vachaspati) : — Inference, then, in the 

Xyaya, depends on the ascertainment, not of the 
causal relation, nor of the relation of genus to species, . 
but of a natural relation, between two phenomena, 
-of invariable and unconditional concomitance 
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( sutRi :— Udyotakan 
and V^chaspati). Of the two phenomena sc 
connected, one is called the Vyipya or Ganiaka 
(the sign, mark or indicator), and the other Vv 4 - 
paka or Gamj'a (the thing signified, marked, or 
indicated). In the relation of fire and smoke, 
for e.xample, smoke is the ^Vup^•a or Gamaka (sign 
or mark) ; and fire, the Vyapaka or Gamya ( the 
thing signified or marked). Xow the relation of 
Vyapti betwfeen A and B may be either unequal 
or ecpiipollent ( or «*i 3 iifH ). When 
A is the sign of B, but B is not the sign of A, the 
V3'apti is one-sided or unequal, and here a 
Vyapti is said to exist between A and B, but 
not between B and A . For example, smoke is a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of V^'^pti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition ; — Wherever the 
Vydp3'a ( sign or mark, smoke) e.xists, the 
Vj'dpaka (the thing signified or marked, 
lire) also exists. From this it follows by neces- 
sary implication ( a sort of that when- 

ever the Vyapaka {c.g., fire) is absent, the Vyapya 
(c.^.,smoke) is also absent (ssuq^ivriisjifqrfwijt;). Again, 
the Vj^apti may be a mutual or equipollent one, 
A and B ma^' be signs of each other, c.g. 
green-wood fire and smoke. Here each in turn 
is\3'ap\'a and Vydpaka, and this is expressed ini 
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the two propositions : — ( i) Wherever there is 
. smoke, there is green-wood fire, and (2) wherever 
there is green-wood fire, there is smoke. By 
necessary implication it follows — (i) where there 
is no green-wood fire, there is no smoke ; (2) 
where there is no smoke, there is no green- wood 
fire. We have seen that a Vyipti exists between 
smoke and fire, for wherever there is smoke, there 
is fire. But we cannot say that a Vy^pti e.xists 
between fire and smoke, for we cann^it say that 
wherever there is a fire, there is smoke. The 
■ combustion of an iron-ball ( ), for ex- 

ample, is a case of fire without smoke. But it 
would be correct to say that a V5’ipti exists 
between green-wood fire and smoke, as well as 
between smoke and green wood fire. The ques- 
l.ion, therefore, is — What is the relation between 
fire and smoke ? The relation between fire and 
smoke is a conditional relation ; i. on 
condition that the fire is green- wood fire, it 
would be a sign of smoke. In other words, a 
V^yipti implies unconditional invariable concomit- 
ance, and the relation between fire and smoke 
is not therefore a ^’'yapti (natural unconditional 
■concomitance), for fire requires a ‘condition,’ 
Up^dhi, green- wood, to be followed by smoke. 
Smoke, on the other hand, requires no ‘condition’ 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two kinds:— 'i) Contin^fent 
conditional relations, holding good on the fulhl- 
nient of a certain condition or I'padhi, and ( 2 ) 
Vv4pti, or unconditional invariable relation, 
between a mark and that which it marks, a rela- 
tion w'thout any UpMhi or determining condi- 
tion ( )• It is this latter kind 

ot relation that serves as the ground of Inference, 
11 we can ascertain that a Vyapti exists; between 
A and B, then A is a sign of B, and an inference 
ol the presence of B from the presence of J , and 
ol the absence of A from the absence of B, would, 
be warranted. The question, therefore, is— how 
to ascertain the relation of Vyapti between two 
phenomena. 

Ascertainment of X'yapti according to tlie earl\' 
Xya}'a (sjnhujviqxa )• — Briell)’ speaking, the obser- 
vation of agi'eement in presence ( ) as well as 
agreement in absence (aifatw), between two pheno- 
mena, with the non-observance of the contrary ( 

foundation of our knowledge of 
Vj-jipti{ ^ — Vachaspati). This suggests a nat- 
ural relation — Vachaspati) of invariable 

concomitance — Vachaspati) between the 

phenomena, which is fortified by our non-observance 
of the contrary ( ). But this does not 
establish the unconditionality of the concomitance 
( }, which is essential to a Vyapti- 
We have therefore to examine the cases carefully. 
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to see if there is any determining condition 
(Upadhi — /. c. some hidden or undetected but really 
operative or indispensable accompaniment ) which 
conditions the relation between the supposed 
sign or mark (Gamaka) and the supposed signate 
(thing signified, Gamya\ Now let us consider 
wliat constitutes an Upadhi. It is a circumstance 
which always accompanies, and is always accom- 
panied by, the supposed signate (the thing signified, 
Gam}'ah but does not invariably accompan}' the 
supposed sign or mark ( Gamaka ). If, therefore, 
in the set of positive instances where both the sign 
and the signate are present, nothing else is con- 
stantly present, there can be no Upadhi. Or, 
again, if in the set of negative instances where 
both the sign and the signate are absent, no other 
material circumstance is constantly absent, there 
is no Upadhi. This follows from the very defini- 
tion of an Upadhi. It is impracticable to fulfil 
tliese requirements rigorously. Still, ever)' one of 
the accompanying circumstances ( of course the 
likely ones) may be taken successively, and 
it may be shown that the concomitance continues 
even when the suspected Upadhi ( ) 
is absent, and therefore it cannot be the Upadhi. 
And this is to be fortified by the observaace of 
uniform and uninterrupted agreement in absence 
(V’'yatireka) between the two concomitant pheno- 
mena. In this way, n^ien we have disproved all 
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suspected Upidhis, we conclude by establishing? the 
Vydpti. It is true that we ma)'^ still go on doubting. 
But doubt has a certain limit for the ‘e.xperinienter’ 
and the thinking person ( ). When 
doubt overthrows the foundation of all rational 
practice ( \ or leads to a stoppage 

or arrest of all practical activity ( ), 
it stands ipso facto condemned, and must 
be abandoned ( ), Sriharsha 
and Udayana— sqyqra is mentioned by Va- 
chaspati ). Thus it is that Vyapti is ascertained. 
In this w^ay, we observe innumerable instances of 
Vyapti. Now by means of repeated observa- 
tions of this kind ( »i }, we have establish- 
ed the principle of the Uniformity of Nature ( 
sfifqjq ), and also of Causality ; and these two 
principles thus ascertained may be made use of 
in their turn as the basis of an argumentation or 
deduction ( Tarka, U'ha, q* ) to confirm a par- 
ticular Vyapti in a particular case. Tarka or U'ha, 
then, is the verification and vindication of parti- 
cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali- 
ty, principles which are themselves based on 
repeated observation ( ) and the ascertain- 

ment of innumerable particular inductions of 
uniformity or causality 

— Vdchaspati). Thus Tarka 
also helps in dispelling doubt ( ). Sriharsha, 
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however, questions the validity of this verification, 
— cf. the well-known couplet ending 

I 

It will be seen that the process of disproving 
all suspected Up^dhis { ), in the early 

X3'^4y a, answers exactlj" as a process to Mill’s Method 
of Agreement. In fact, the disproof of a suspected 
Upadhi by pointing to instances of Agreement in 
presence ( ) even in the absence of the Upadhi, 
fortified as tliis is by the instances of agreement in 
absence ), virtually amounts to Mill’s Joint 

Method of Agreement. But the fundamental 
difference is this ; — Mill’s Method of Agreement is 
formulated in view of the phenomena of causation 
( including co-effects, etc.) and, as usually enunciat- 
ed, confessedly breaks down in dealing with cases 
• of Uniformities of Co-existence unconnected with 
‘Causation ; the XyAya Method based on the dis- 
proof of suspected Up^dhis is a more daring and 
original attempt, and is far more comprehensive in 
scope, being applicable to all Unifonmities of Co- 
■existence and of Causation alike. And this the 
X^yd}'a successfully accomplished, by introducing 
the mark of unconditionality into 

the relation of Vyilpti (Concomitance), even as 
.the same mark of unconditionality 
had been previously intronuced into the definition 
of Causality ( ). The difference 
between the earty Ny^ya and the Buddhist systems 
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ma}' be briefly put thus ; — The former relied ou 
em|)irical induction based on uniform and uninter- 
rupted agreement in Xature, and accordingly 
regarded the Method of Agreement as the 
fundamental Method of Scientific Induction, 
founding Inference on Vyapti to which they sub- 
ordinated Causality in the doctrine of Method ; 
the latter assumed two a priori principles, 
viz., causality and identity of essence, deduced 
the canon of the Method of Difference bv an 

C 

indirect proof from the principle of causality, and 
made this Method the foundation of all scientific 
Induction of Causality, just as they based all 
natural classification of Genera and Species on their 
a priori principle of Identity of Essence. 

[Texts from the early Xyaya : — 

Method of Agreement and the Joint Method 
without the device of the Upadhi : — 

Cf. Jayanta on ^ 

‘only this remaining throughout’, while others 
change— implying the Method of Agreement. 
The set of positive instances, in which this 
antecedent alone is constant, must be sup- 
plemented by a set of negative instances 
( agreement in absence ) : — 

| «qif TlKt 

ftsil q «f*I wsqimi- 
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mm i tirit ft»ii ^ 

ffi, Jayanta, A'hnika II, mfttqfmTfH- 

Doctrine of the Upadhi : — Unconditional con- 
comitance distinguished from conditional : — 
qt qi ^ qi urn h 'tq ^mqr:, 

»iRi^ fST: I um fti >|qT?>*rt 

miwTfqqr: i sig i 7t f% fq*nfq 

Hi?Tf?r«: I qiT?!<j»iTr?9m5«>^ qigHqPff n?i 

1 Bmm ^im'msiraqTfgaivi; wml *t «t«i- 

fqqf; I ^l^h SI fqqn: i ^leflsit B'qm: 

qigq^mmqm mPqw 'q^isn?! qi^q^wmmmrfq 

qjsqsTigqq'^: I f»fqn: «m5«: qigqii»iT?rit i 

Concomitance suflicient without causal mw- 

i/s : — 

The Buddhist objects — In Nature, everything is 
connected with everything else. Hence if there 
were no iifxii.s of causalit}' between antecedent 
and consequent, everything might follow from, 
everything else. The Nyaya replies — You admit 
uniformities ( of co-existence, etc. ) other than 
causal ; — so you confess that a natural fixed order 
can exist without the causal ?u'.xiis 

An Upadhi, how established and how dis- • 
proved : — 

The Nyaya then proceeds to show how an Upadhi t 
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is established, or how disproved by observation ; — 

BW ft»n 

qifV: »i g I ^rJi^^TRi 

g ft*iT ^T*T qi qtsitniT*iw 

qigm, Bnqit ^ qifnq^ffi?! Sqnqn utai^qm, ^qmifqqr: 

qiqjq; qiqqf^^ I 

General Method of Induction by exhaustion 
of the Up^idni, more comprehensive than Mill’s 
Joint Method : — 

For the definition of an Upadhi, vide Sn'harsha and . 
Udayana: ’RsqjHaT^rat q; qiviqqaaTfH; q <3qifqf»:fH i 
Hence to avoid an Upadhi ( which is qi’aiqqsiifai), 
the constant presence of anything relevant other 
than the sign and the signate in the positive ins- 
tances (of agreement in presence, ), and the 
constant absence of any such thing in the negative 
instances ( of agreement in absence, sqfntqi ) must 
be safe-guarded against. This amounts to Mill’s 
Joint Method. 

Suspicion of non-perceptible Upadhi — Limits of 
legitimate Doubt : — 

q ’q 'qfqiHintsfii qrfqiqirqqi qiqqqiqqmmmwiwq 
qfqiaqiq qqifq; ^rwifqqrs' nfiiqvifii ifn l qiqsii 

qvqi qfqilBi’ f»iqmqfi«iTqin?fH qqiwqiqi «« tq^l 
qqiqqqjtqtrqw^q qqiT fq>itq\ qiafqqqi g upig 
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Mtfa t 1 

-ofq «nff I n^r?T ^g 9 m«i?iT 

I uga n 

?I«*llsiT «mifit«e9’ I— 

Tarka, U'ha, — Deductive verification of parti- 
cular inductions b}" applying the two fundamental 
inductions of Uniformity of Nature, and Causali- 
ty : — Doubt finally dispelled : — 

Now innumerable particular uniformities of 
this kind ( Vyaptis ) are observed, and as a result 
of this repeated observation, a belief in the Uni- 
formity of Nature ( nfuai’'? ), as well as in the 
principle of Causalit)' ( is generated in 

the mind, a belief which has evidential value and 
validity. It is not intuition ( n »TT»na?^ ) but a men- 
tal pre-disposition based on uniform and uninter- 
rupted experience ( 

■sttuk). Then armed with these new resources, the 
belief in uniformit}’ and in causality as general 
principles, we proceed to fortify our particular 
inductions (Vydptis), whether- of uniformity of 
nature or of causality, by indirect deduction from 
these general principles : — We argue if, under 
these observed circumstances, A were not the 
mark of B, the principle of uniformity of nature 
would be violated,— Nature would not be uni- 
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— or, if under these observed circumstances 
, I were not the cause of the principle of cau- 
sality would be violated, the phenomenon B would 
be without a cause and such indirect proof 
( tish, ) j?ives us the overwhelming probability 
which we call practical certitude, and on which 
every reasonable man (every thinking and judging 
person) proceeds to act in due natura! course. — 

aa «ar<2r*t ^agsiiaa^ia I V^chaspati I, i, Sutra 5; 
cf. also, I, i, Sutra 40 — ^<1: aiHawhaaan a«aa 
I aiKiiiaait an^w aaiaia^ 1] 

Instances of Vyapti (uniformity) not compre- 
hended under Causality, or the relation of Genus and 
Species The Xyaya points out that the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inference based on Vyapti (/.c., on in- 
variable and unconditional concomitance) which 
come neither under Causality ( agayrftr ) nor under 
Identity of Essence ( tiigimj ). Vachaspati notes tliat 
to-day’s sunrise and yesterday’s sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the stellar constellations, are instances of 
Vyapti ( invariable concomitance ) between pheno- 
mena which are neither related as ause cand effect, 
nor as genus and species. Jayanta adds the conjunc- 
tion of sun-set with the appearance of the stars. 
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of ants moving in procession (with their eggs) 
with the approach of the rains, — of the rising 
of the constellation Agastya ( Canopus ) above 
the horizon with the drying up of rivers ; of the 
spring tide with the full moon ; and dismisses as 
sopliistical and far-fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Xyaya and the Mimansa reduce 
most of these conjunctions to cases of co-effects of 
the same cause, co-effects which may be either 
simultaneous or successive. 

qi | 

i^Vachaspati, Tatparyya-Tikci I, i, 
Sutra 5 ; — cf. also Jayanta, Nydya Manjari — 
f^srf srqfar i 

I qfqqiT: i 

Vyapti between Cause and Effect ’.—Relation 
of causality to Vyapti 

On the Buddhist ( and early X"y4ya ) view that 
one specific assemblage of ‘ effect^ phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi- 
tions ( ), and the sum of effects ( qjiqj- 
). For example, fire requires green- wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks ( — 
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fsiFu^, Jayanta II ; compare Gangesa, 

I — ChinW- 

N* ^ 

mani,Anumana, Viruddha Siddhanta). Here, between 
an effect and a single condition ( termed a cause ) 
there is a relation ofVyipti. The effect is Vyapya or 
Gamaka (the sign or mark) ; the cause (or condition) 
is Vyapaka or Gamya (the thing signified). In 
other words the presence of the effect indicates 
the presence of the causal condition, and the 
absence of tire causal condition will by implication 
indicate the absence of the effect. Smoke of this 
particular kind is supposed to be an effect of 
which there is one and only one assemblage of 
causal conditions ( fire and green-wood) ; hence 
where there is smoke, there is fire ; and wlien there 
is no fire, there is no smoke. 

Now introduce the complication of the plurality 
of causes : — Fire, for example, is the effect of 
several assemblages, c.^., (i) blowing on heated 
grass, (2) focussing rays through a lens on a com- 
bustible like paper or straw, (3) friction with the 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vyapti between the effect ‘fire’ and any particular 
assemblage of causal conditions, say, of the lens 
or the fire drill. For the presence of fire does 
not indicate the presence of the lens or the fire 
drill assemblage, nor does the absence of either of 
the latter in particular, indicate the absence of fire. 
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Indeed in such a case, the effect ‘ fire ’ is not a 
mark or sign ( Gamaka or Vyapya / of any one in 
particular of the different possible causal assem- 
blages, though each of these particular assemblages 
of causal conditions is a mark or sign ( Gamaka or 
Vyapya ) of fire. 

The plurality of causes requires a further con- 
sideration in the light of the definition of the 
causal relation. A cause is defined to be the 

unconditional invariable antecedent. From the 

» 

unconditionality, it follows that the entire sum of 
conditions, and not one single condition, is, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that any particular cause i.c\, 
assemblage of causal conditions ) is invariably 
followed by the effect, — not that the effect is 
invariably preceded by any particular cause. 

Popularly, a single condition, say the lens or 
the fire-drill, is said to be a cause of fire ; but, in 
view of the plurality of causes, this is apt to be 
misleading, as there is no Vy^pti in this case ; the 
lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of 
a cause, and undermines the relation of Vydpti 
between an effect and a cause. Any particular 
cause ( causal aggregate ) still indicates the effect, 
but not vice versa. The'earlier Nydya ( down to 
18 
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Viichaspati and Jayanta ) obviated the plurality', as 
we have seen, by introducing distinctive marks in 
the effect such as would indicate a single speciKc 
cause or indicating 

or Some indeed wenc further and 

held that when the antecedent causal assemblages 
differ in kind, the effect phenomena, though 
apparently the same, do really differ specifically 
( or in kind; — i But the Xyjfya 
discards this hypothesis ; the fire is the same, though 
the possible causes (or causal aggregates) differ, c.g-., 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the only effect ; — in the 
case of plurality of causes, we must careliilly 
examine the accompaniments of the effect, t.c., 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom- 
paniment which will enable us to definitely deter- 
mine the particular assemblage of causal conditions 
that must have preceded in the case under exa- 
mination. This is the device of the earlier Nyaya 
as well as of the Buddhists, as we have seen ; but 
the later Xyiya doubts the practicability as well 
as the theoretical validity of such a step on an 
unrestricted assumption of the plurality of causes, 
and feels troubled by the circumstance that no 
effect for which more than one cause (or causal 
aggregate) can be assigned, can be regarded as a 
mark or sign (Gamaka or Vydpya) of any one of 
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the causes in particular. Accordin^S^ly, some 
adherents ol' the later Xyaya advanced the jiro- 
position that when more than one causal aggregate 
can be supppsed for any effect, the latter is a mark 
■ or sign ( (lamaka or Vystpya ), not of any one of 
the causal aggregates in particular, but of one or 
other of them ; and the absence, not of one such 
cause, hut of each and every one of them, alone 
indicates the absence of the effect. A cause 
therefore should be defined to meaff one or olhrr 
of the ])ossible alternative aggregates which, being 
given, the effect follows invariably and uncondi- 
tionally. If we ask what is the defining mark (or 
tiuidditv; of the cause ( ), we are 
told that it is oiw-or-ol/it’nKss ( ), and 

nothing else : others cut the (ioridan knot by 
assuming that the different possible causes of the 
same effect possess a common power or efficiency 
( ), or a common ‘form’ ( , 

which accounts for the production of a common 
effect. The latter is therefore a sign or mark of 
this power ( wfiit ), or this form ( snffjglturj ), which 
is manifested by each of the causal aggregates. iiiThis 
hypothesis ( ), they hold, is simpler and more 

plausible than the hypothesis of specific differences 
latent in the apparently identical effect of a 
plurality of causes ( whijIsiisu?; ). 

(Cf. Dinakari on the Siddhanta JIuktavali — 

• • 
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i *t ^ 

g«!rw?rwK«D: ’R^fuifsi»3f gi: w«^«I 

s» V 

afTsfflasiiaiaJi arwifflfa h sfn ai^Ji i 

aiK«ii3^^araT <ia aiaaa a^iojam i aa |...^ajaiiaa 

atttniaTaaiaia g S’nifgq^astraiT^aaTa^ai^at 

afwaaa Tgaiaigia nifaaaaifa^^m a \ 

Sloka 2 , cf. also, a^iiHfaa«!?jasiaa3 ftfaaaaig i 

c 

Cf. Udayana, Kusumanjali, Stavaka i — aia afv 

i ^arafTsaaia 

?fa^aai afa f«(srTa1Sg aft varaiata^Ts^afKa-sTr?!!: 
aatam, a ariajla^ ainaftaa afta ag^tn i afna^a-fair a 

a aaini^a^a afi^iar ^ai^Pma^ga i q^a gaiaT?i1afafa 

fa^aig^ i aar aft aaa^aiiig aataqaiiaa: i 

The Scientific Methods already noticed, the 
Joint Method of Difference (the Fanchakarani ), 
and the Joint Method of Agreement ( Vyaptigraha 
with Up^dhisanka-nirasa and Tarka ), are not the 
only methods of ascertaining causality or concomi- 
tance, or establishing a theory (ftii’fl) ; nor are these 
Methods always practicable. Very often, we reach' 
the explanation of a fact by means of a 

Hypothesis {giqii»iT) properly tested and verified' 
(ft<ffa). A legitimate Hypothesis must satisfy the 
following conditions; — (i) the hypothesis must 
explain the facts or eqqfg) ; ( 2 ) the 
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hypothesis must not be in conflict with any 
observed facts or established generalisations 
f? — Jayanta, Nyaya-Manjari, 

Ahnika i) ; (3) no .unobserved agent must be 
assumed, where it is possible to explain the facts 
satisfactorily by observed agencies (qf? 

5^ »« Pailfft ^iJirqisfq fqr 

ttjqqiwsfH, /hid) ; (4) when two rival hypotheses 
are in the field, a crucial fact or test (fqOiqnqi, 
ra/io suf/icinis ) is necessary ; th^ absence of 
such a test (fiiPiqJTinfqTq) is fatal to the establish- 
ment of either, (5) of two rival hypotheses, the 
simpler, i.c., that which assumes less, is to be 
preterred (ctlcris paribus) ■^qi^qsinai'qq versus 
(6j of two rival hypotheses, that which 
is immediate or relevant to the subject-matter 
is to be preferred to that Avhich is alien or remote 
(q«i*ftqr«i?ta) ; (7) a hypothesis that satisfies the 
above conditions must be capable of verijicalion 
(fjniq) before it can be established as a theory 
(fair*?!). The process of verification of a hypothesis 
consists in showing that it can be deduced as a 
corollary from (or is involved by implication in} 
some more general proposition which is already 
well-established (cf. Vatsyayana’s exposition and 
.illustration of Verification, — including both 

the Deductive Method and Colligation) . 

This doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiary discipline, being com- 
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prehencled under the wider conception of Metho- 
dolosi}', which aims at the ascertainment of Truth, 
whether scientific (Vijnana) or philosophical (Jnana) 

fsnwsnwgt:, Amara-Kosha ) ; — 
the latter being the ulterior aim. 'In the in- 
vestigation of any subject, Hindu Metliodology 
adopts the following procedure : (i) theproposi- 

' ^ V 

tion (or enumeration) of the subject-matter 
(Uddesa', (2) the ascertainment of tlie essential 
characters or marks, by Perception, Inference, the 
Inductive Methods, etc., — resulting in definitions 
(by or descriptions (by ; and 

h'xamination and Verification and 

Ordinarily the first step, Uddesa, is held to include 
not mere linumeration of topics, but Classifica- 
tion or Division proper (fq»ini; ^t^i«qT*niT?n'n 

?f?T — Jayanta, Manjari) ; but a few recognise the 
the latter as a separate procedure coming after 
l')efinition or Description. Any truth established b>' 
this three-fold (or four-fold) procedure is called a 
Siddhanta (an established theory). Now the 
various Pramanas Poofs, /.c., sources of valid know- 
ledge) in Hindu Logic, Perception, Inference,. 
Testimony. Mathematical Reasoning («»«?, includ- 
ing Probability in one view) are only opeia- 
tions subsidiary to the ascertainment of Truth 
{ And the Scientific Methods are merely 
ancillary to these Pranictnas themselves. 
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I have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni- 
calities of Logic as far as possible ; and I cannot 
here enter upon the logical tenninology or the 
logical apparatus and machinery, which would 
reipiire a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic, — as also for an account of the later 
Xydya (*rsg55ri?i \ which, in spite of its arid dialec- 
tics, possesses a three-fold significanre in the 
history of thought : (i) logical, in its conceptions 
of Avachchhedaka and Pratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in other words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded connotatively 
as the establishment of relations among attributes 
or marks ; (2) scientific, in its investigation of the 
varieties of Vyapti and Upidhi, (apd of 
being an elaboration of Scientific Method, in 
the attempt to eliminate the irrelevant ; and (3') 
ontological aiul epistemological, in its classifica- 
tion and precise determinations of the various 
relations of Knowledge and Being, with even 
greater rigidity and minuteness than in Hegel’s 
Logic of Being and Itssence. I will conclude 
with a few observations on Applied Logic, i.c., the 
logic of the special sciences, which is such a 
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characteristic feature of Hindu scientific investiga- 
tion. What is characteristic of the Hindu scienti- 
fic mind is that without being content with the 
general concepts of Scienceand a general Methodo- 
log5% it elaborated the fundamental categories and 
concepts of such of the special sciences as it cul- 
tivated with assiduity, and systematically adapted 
the general principles of Scientific Method to the 
requirements of the subject-matter in each case. The 
most signal 'C-xample of applied logic (or Scientific 
Method ) worked out with systematic carefulness 
is the Logic of Therapeutics in Charaka, a Logic 
which adapts the general concepts of cause, effect, 
energ)’ , operation, etc,, and the general methodo- 
logy of science, to the special problems presented in 
the study of diseases, their causes, symptoms and 
remedies {vide Charaka, Vimdnasthana, Chap IV, — 
also Sutra Sthaiia , — vide my Paper on Hindu Logic ). 
Here I will give an illustration of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Patanjali, in the Maha- 
bhashya, is very careful as regards Methodolog}’. 
I take no note now of the philosophical presupposi- 
tions of his philology ( vide ray Paper on the Hindu 
Science of Language;, but will confine myself to 
his presentation of the Applied Logic of Descrip- 
tive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
contends, but the first* business of Analytical 
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Grammar is to analyse the sentence into 
its significant parts and their coherent rela- 
tions to one another. Assuming that articulate 
sounds are signficant, the question is : — how 
is the sentence, which is the unit of articulate 
speech, broken up into significant words and 
their mutual relations ? Patanjali answers that this 
is done by an instinctive use (cf. Vachaspati’s 

of the Joint Method of 
Difference ( combined Addition and Subtraction 1, 
fortified by the Joint Method of Agreement 

). Patanjali starts with a simple case. 
Take the two sentence-units : — Pathati (he reads) 
and Pachati (he cooks). Suppose you start with 
the assumption that these sounds are signi- 
ficant, and lhat separate elements have separate 
meanings. Then you hear Pathati, and, at the 
same time, a man reading is pointed at. Then the 
assemblage of sounds Pathati (/. e., Path + ati) 
stands for the assemblage — 'one reads,’ { i. c. the 
action reading + an individual agent). Similarly 
by finger-pointing or other indication, you find that 
the assemblage Pachati {i.e. Pach-j-ati) stands for 
the assemblage ‘one cooks’ (/. e. the action cooking 
-t-an individual agent, say, the same agent as before). 

Now look at the groupings : — 

Path -fati —reading + one agent. 
Pach+ati-fcooking-j-one agent. 
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From repeated observation of similar groupings, 
one is led to conclude that Path is the invariable 
concomitant of the action ‘reading’, because the dis- 
appearance of the former (the other element remain- 
ing) leads to the disappearance of the latter a rough 
^Method of Difference by subtraction — ; that 
Pach is the invariable concomitant of the action 
‘cooking’ because the introduction of Pach (with 
nothing else added) leads to the introductioir of 
the action ‘cooking,’ (a rough Method of Difference 
by addition, — gqgii?!?!} ; and that Ati, which iis 
the only ‘common antecedent’ .is the 

invariable concomitant of ‘one agent’ which 
is the only common ‘conseiiuent’ ( ) In 
fact, the last should come first by the Method 
of Agreement, then the other two either by 
Residue, or b)’^ Joint Agreement in ]>resence and 
absence i )• So far all is plain sailing, 

though only very simple and A ery rough applica- 
tions of the Methods are given. But — and this is 
the point — throughout the argument, it is assumed 
that one sound is the concomitant of one idea, in 
other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement in the 
above example. And now the objection is ad- 
vanced that this basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Diftierent words (sounds) may have the same 
meaning, and the same word (sound; may have 
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dirterent meanings. We cannot therefore by the 
Joint Method of Agreement ( ) deter- 

mine the meanings of words, or the separate func- 
tions of roots ''stems) and inflections, — at least not 
so simply as is pretended above. Patanjali states 
this dilliculty in the waj' of applying the Scientific 
^Methods to the problems presented by Analytical 
(jiammar, a difficulty arising from the plurality of 
causes, but does not state the solution. The 
solution, however, depends on the ])Iethod of 
Sul)tiaction and Addition (Patanjali’s ^51% and 
). For it will be found by e.Ktensive 
observation that the number of meanings of which 
a word (sound) may be capable is limited. So also 
is the number of words (sounds) expressive of a given 
meaning. Hence, by the Method of Difference, 
etc., the causal relations of words and meanings 
may be determined. I'atanjali thus establishes the 
doctrine of Prakriti and Pratyaya iToots and 
inflections , with their separate significance, which 
is of course a necessary postulate in the case of an 
inflectional language like Sanskrit. Isolating and 
Agglutinative languages offer less difficulty, 
whereas the difficulties are in some respects 
enhanced in the case of languages with a polysyn- 
thetic or incorporating (incapsulating', morpho- 
logical structure. 

'<ur4t ^i i ^<5 aifaa 
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gnnia'a ( , — 

arf^f[ ( <ifa ) j- ■^ivfsfq q>fqa ( f^f«ffi: ), — 

arfq?i eqaiiaa ( qfefwaT ), — qffqa ) i 

an najini g; sinjt ^Iga, aw nnt nn: glsaf ^laa 1 g: gsg 
aqniga a« n«t n«; g>sg‘ ^qaig?! 1 g; gwtsagt nw ggr 
^g; gltgfsag^ 1 

Piqn aqaiin:— q^ql fg nwT qni^i HaPw 1 a^ggi 555; 
■nw: gasg^:: 1 qgig gs^ agg; \ g^ggi ggj; qtgt nini tfa 1 
gg far n nT^tgts^ragi fnai naPa 1 niPq g jftsgani n 

■s. 

fgvgatPa 1 nPgai fg gaani ggawPatniwi^a 1 an ^a 
gaga q«atg; ng qasgi^r tfa 1 ( MahablvAshya, i — 3, y. ) 

Patanjali not only applies the Scientific 
Methods to the foundations of Grammatical Analysis, 
but also by Ihvir means establishes and elaborates 
the fundamental categories and concepts of Gramma- 
tical (.and Philological j Science, / ..g., the concepts of 
action ( fggt), agent ( ga'i ). instrumental cause ( qjtw 
niggg*Ht), end ( fgpgg), origin (gg), limit (gqfg>, 
substance (gw ), quality ( gg ), and genus ( wifg ) ; 
— also of the fundamental relations (at the 
bottom of all thought and speech ) — the relations 
of Time ( qufqiqtgwig ), of Space ( pgngggww ), 
of Causality (gtTwqfiqggrq), of inherence (gggjg > 
of co-inherence ( PqgqwfqiiBiuiq), of the sign and 
the signate (grarepggig ), of mutual dependence 
(tgtflKigg); — an entire grammatical (and philo- 
logical) apparatus, which will serve as a ‘p<n'n/ 
d’appui for generations of philologists and gi'am- 
.raarians to come. 
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* 

(By Principal Brajendranath Seal.) 

Empirical Recipes from Var&hainihira ( circa 

550 A.D. ) relaling to Chemical Technology. 

A. Searing of hard rocks to enable them to 
be cut (or pulverised ) ( ). '■ 

Sprinkle on the rock taken red-hot from 
the fire of Palasa and Tinduka wood ( Butea 
I'rondosa and Diospyros Embry opteris ) : — ( a ) 
diluted milk, or (h) a solution of wood ashes 
I the ashes of the Mokshaka mixed with those of 
reeds), or (c) a decoction of (the fruit) of 
the jujube ( Zizyphus Jujuba ) kept standing for 
7 nights in a mixture of whey, vinegar and spirits, 
in which Kulattha (Dolichos Uniflorus or Bittorus) 
has been steeped, or (d) a solution of the ashes 
of tne Xeema bark and leaves ( Azadirachta 
Indica ), the sesame pod, the resinous fruit of the 
Diospyros Embryopteris, and the Guduchi 
(Tinospora Cordifolia), with cow’s wieve. Repeat 
the process seven times (in the last case 
six times). 

( Vardhamihira, Vrihat-saHhita, Chap. 33, 

. Slokas 1 1 2- 1 17). 
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B. Hardening of steel ( si^qm ). 

(1) Plunge the steel red-hot into a solution of 
plantain-ashes in whey, kept standing for 
hours ; — then sharpen on the lathe. 

[ 2 ) Make a paste with the juice of the Arka 
(Calotropis Gigantea), the gelatine from the horn 
of the sheep, and the dung of the pigeon and the 
mouse ; apply it to the steel after rubbing the 
latter well with (sesame) oil. Plunge the steel, thus 
treated, into fire ; and when it is red-hot, sprinkle 
on it water, or the milk of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
•fat or bile. Then, sharpen on the lathe. 

( Varahamihira, 

chap. 49, slokas 23-26. 

C, Preparation of cements (for rocks, metals, 

'etc.') ( ) — 

Varahamihira gives the following recipes 
among others, (i) First, prepare a levigated powder 
with lac, the resinous exudation of the Pinus 
Devadara, the Balsamodendron Mukal, the P'eronia 
Elephantum, the kernel of the fruit of the vEgle 
Marmelos (the the Diospyros Embryopteris, 
the Xeem (Azadirachta Indica), the Mhow 
( Bassia Latifolia), the Indian madder (Rubia 
Manjistha), the Phyllanthus Emblica, and the resin 
of the Sala tree (Shorea Robusta ), then make a 
decoction of this in 256 Palas of water reduced 
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by boilinje; to 32 Palas, and apply the decoction 
hot. 

(2) The horns of cows, buffalos and goats, 
asses’ hair, buffalo’s skin, with (cow^s urine 

etc.), the Xeein ( Azadirachta Indica) and the 
Feronia Elephantuin, similarly treated. 

(3> A mixture of eight parts of lead, two of 
'' bell-metal ’ and one of brass, melted and poured 
hot (Maya’s cement). 

The first, it will be seen, has l^ic, gum and 
turpentine as principal ingredients ; the second 
makes use of gelatine ; and the third is a metallic 
cement, 

D. Xourishment of Plants : — (from Varalva- 
mihiria, Chap. 54, on 

The most suitable ground to plant in is soft soil 
that has been sown with the Sesamum Indicum, 
and dug up or trodden over with the sesame 
in flower. (jrafts should be smeared with 
cowdung. For transplanting, the plants should 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of the Usira ( Andropogon Laniger 
or Andropogon Citrarum ), the Vidanga ( Embelia 
Ribes ), milk and cowdung. Trees should be 
;planted at intervals of 20 or 16 cubits. 

As a sort of general prophylactic, mud kneaded 
with ghee (clarified butter) and Vidanga, ( Embelia 
Ribes ) should be applied to the roots, after which 
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milk diluted with water should be poured. As 
a remedy against barrenness, a hot decoction 
should be made of Kulattha (Dolichos Uniflorus 
or Biflorus\ Masha ( Phaseolus Roxburghii), 
Mudga (Phaseolus Mungo, Tila' (Sesamum 
Inuicum), and Yava ( barley) ; which, when cooled, 
should be poured round the roots. 

To promote inflorescence and fructification, a 
mixture of one A'dhaka (64 palas) of sesame, two 
A'dhakas (12^ palas) of the excreta of a goat or 
sheep, one Prastha (16 palas) of barley powder, 
one Tula (100 palas) of beef, thrown into one 
Drona (256 palas) of water, and standing over 
for seven nights, should be poured round the roots 
of the plant. The measures given are for one plant. 

To ensure inflorescence, etc., the seed before 
being sown should be treated as follows : — The 
seeds should be taken up in the palm greased with 
ghee (clarified butter ), and thrown into milk ; — on 
the day following, the seeds should be taken out 
of the milk with greased fingers, and the mass 
separated into single seeds. This process is to be 
repeated on ten successive days. Then the seeds 
are to be carefully rubbed with cowdung, and 
afterwards steamed in a vessel containing the 
flesh of hogs or deer. Then the seeds are to be 
sown with the flesh, with the fat of hogs added, 
in a soil previously prepared by being sown with, 
sesame and dug up or trodden down. 
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To ensure the formation of Ballan's ( i.e.^ 
sprouting and the growth of luxuriant stehis 
and foliage ), the seeds should be properly soaked 
in an infusion of powdered paddy, Ma$ha 
(bean), sesame and barley mixed with decbm- 
posing flesh, and then steamed with Haridra 
(turmeric\ This process will succeed even with 
the Tintidi (Tamarindus Indica). For the Kapittha 
( Feronia Elephantum ), the seeds should be soaked 
for about two minutes (lit. such length of time as 
it would take one to make a hundred rhythmic 
claps with the palms — ) in a decoction 
of eight roots (A'sphota, A'malaki, Dhava, V^sika, 
Vetasa, Suryyavalli, Syama and Atimukta, i.e., the 
Jasmine, the myrobalan, the Grislea Tomentosa, 
the Justicia Ganderussa, the Calamus Rotang, the 
Gymandropsis Pentaphylla, the Echites Frutescens, 
and the Dalbergia Oujeinensis) boiled in milk. 
The seeds should then be dried in the sun. This 
process should be repeated for thirty days. A 
circular hole should be dug in the ground, a cubit 
in diameter and two cubits deep, and this should 
be filled with the milky decoction. When 
the hole dries up, it should be burnt with fire, and 
then pasted over with ashes mixed with ghee and 
honey. Three inches of soil should now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil. Finally, 
washings of fish shoul<f be sprinkled, and the mud 
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should be beaten and reduced to a thick consis- 
tency, then the seed previously prepared should be 
placed in the hole under three inches of soil, and 
lish-washings poured. This will lead to luxuriant 
rainitication and foliage, which will excite wonder. 
The Agnipurana adds that the mango is specially 
benefited by cold fish- washings ( 

^rar«it r, .Agnipurana ). It will be 

seen that these elaborate recipes are empirical con- 
trivances for supplying the requisite nitrogen 
compounds, phosphates and bacteria, these being 
potentially contained in ihe mixtures and infusions 
prescribed. 
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Page. Line. 

,, 127 ,,21 ‘potash etc., The ' Audbhida salt, an 

infTorcsccnce ot the 
soil, stands 'for reh 

„ 128, ,, 5 after \, $,ad(l Origin of precious stones : 

— Some hazarded the 
guess that the precious 
stones are . rocks (or 
earths) metamorphosed 
by natural process in tlie 
course of ages (Varaha- ’ 
mihira-’IHff 

nfmij l^t- 

pala notes,- 

Mm: I 

f> 143 M 4 'Tejas compounds' add 

‘'The Tejas compounds predominate in 
the composition of the blood.” 

pp. 130-131 for the last 2 lines on p. 130, and the first line 
on p. 131, substitute the following I — 

At any rate, Dridhavala imported into Charaka much of 
the surgical knowledge which had till then been the traditional 
heritage of the Susruta school. And in the matter of t;hc 
surgical treatment of certain diseases, the genuine i)ridha'* 
Vala is often as advanced as Susruta’s redacteur himself. 
The latter was probably 







Extracts from 

RASARATNAKARA. 




?T^rTO?lt^ 55n^T^T?T: i 

f%fr fTW^^^T 

f^ ^ ^trprpir^: 
q^rntrfMrmtiT i 
^Tf^: 

Tss^ mt fs(^ ^rTW[ II ^ II 

»win 5 f%: I 
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je. ^«e. I 

•ir •iv' *>«• I 

Tf%7rr 

II ^ II 

TOTsftW[ I 

^ I 

f^rl 

¥raT??:f'^?7Twr ii 8 ii 

I 

WK H^cr^nr II ^ II 

fkm W ^^?:^»i 


• Agrees nearly with Rasirnava ; cf. Vol. I. Sans. 
Texts, p. 13. 


♦ qq^l is the correct form. 
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^ II ^ II 

7 ri%fe.iitw[ I 

ffU^T I 

HTwr^rf^ II tL II 

f5iwtT^rf%a!Tf^ w^yan i 

^ • « 

?ITOT^ M » II 

II U « 




^rR: w*l1<^:4jwif4m: i 

ai 1 fy<TT%f^*i I 

^hjm: wtw[ iu^» 

I 

?it 3 t^ >infqfl I 


# The text reads which is incorrect, 
t This verse also occurs in Rasariiava. 
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TTRTSf^: I 

H%5r 1 ^ 

w’ ^trftTW^rf^wr II ? 811 
^ r CfeM \ ^f gr-^T^iV^g ^ wf^ctyr i 


*T 115(^11 


t, *> 




^rTT^>:i' HR 8 II 

^Twd i 

RTx^ ^ HRyiii 

Sa^ ' 

^nsiRiRTwr I 

at 


These couplets also occur in R. R. S., with this 
<iifference that in the latter ’•T^r^R has been substituted 
for ?nT9. 
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^ mcTTfw 

‘FlPrldH^ I 

-♦ ..^ - - — — ^ .. A. 

^35T li^TTM^W^rJJigRJSWT 

wm ^?^fH ^ 

TrfTrm^#CTwn i • 

ijjsn5ii4ifi^«inuki wi: ii ii 

HTisr I 

^<51 ^ ^ IK'S!! 

HTcq^ I ' 

^ C\ V> N 

®csrHi5?T^wrT ^i^ ii « 

ifi ^ ^ ^ I 

liiTfTifT II II 

ch^’lli^ajdHTf^fj lrFR^? :<ISdHMRl|» ^ I 

mci ^ Twl^f Riwrt m« ii 

m?Rf^: i 

• Cf. Rasirnava, Vide Sans. Texts, Vol. I., p, I2. 
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WTTitir wsTO 3rf i 

^rrar w h ^ n» 

WTfT I 

^?^^ ^sra: ii ii 


T^rwc^^r I 


HTf^H II ^ yi II 

?Tr^^rw5iR >rrf?Tfr i 

^ ^*^WTsi T7?m «fT^ w?i: II II t 

-p- , , .j , . 

tW^WvPFT I 

^ m?RT^ i 


^[fHirWTsr #jri: ii ii 

I 

imit^ I 


• Cf, RasiCrnava, Benares MS. V. 37 — 38. 
t Cf. Sans. Texts, Vol. I. p. 12. K. R. S. Bk. ii„ 
103 — 104. 
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’?rwrrep5iT 

fs l fi gr w<ifSi»iu3W II II 

TMTMT^ WTTT^- 

TITTniTf^^rTft ’ITW f%^: I 

^ II i ii 




«< 







f Treifto 

r ii^ii 
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flr^lksi^w ii ^ o ii 

vT’^rorr^*?^ w^Kw 


iRT w TT^^rxfir I 

^ II II 

^ g wm g§ft i 

fwTTJpg w^i%^ g g* 3 ^: ii ii 

gw* ^gf^«a(T g WT g^: ^w, i 


g 5 T%r If ^fT gg: ii ^8 ii 

gwrfiipfT ii ii* 

ggw Tx^ g^rtsj grgj^ fggg i 

gjg^* gw iiwr ftfgmtg u ^8 ii 
wm ^^i^-ehwrlt WT g I 
WOT M II 


♦ Cf. Rasiraava. Vide Sans. Texts, Vol. I p. 4. 
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W[ II I 


Tif^w ^sir^^r 

^sSfTWrlTSSr 

t 

wm^z 

wwT^ I 

TTTf^ ^a?rfk ^g'spr I 

-mm I 

craw ii 

^ TTlJ- TpilTfr^ TT^TT^: I 

gmr^rf^H^ ^t ^ttitt^^; fwi: t 

f^^T^PT % II 

^5TP1t4»1 — 

NJ 

wrrnr i 

^nprrfw *1 tilT^^®T?rP[ ii. 
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?raT i 

rrar ^ Hwi: ii 


^Tc^T ^Tt^?IT?lhl I 

^ w'sj^ iTTr#w: ii?Tt wn ii 

f^T wn ^ i 

nJ 

^ '-< 

f^f%^IIT^?T % f%ir II 

=?rt^inTT^?r "sr^ — 

VI 

^rf^ g^Tf% % ^ I 

f%f ^ II 

•anf^i^T^ — 

f ?rr^ I 

f^%f^?ft wwi ^ ^ |k?iT»i; It 

^ wirnr ^ TiTKainm^^ i 

m^srarfir ^ ii 
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iTwwrfiT ^mr wwf{ i 

^ ^ II 

^ ^rgrichi^rf I 

^js ^sf II 

^wnif ^?rr i 
«T^# ^»inrwrf?T wrf¥^ ii 

^fT^iaytvRT: nm g scidi ; i 

W^stt: ii 

^ftr5«i[^nT i 

^51 ^Tsni II 

I ^C* ^S* 

cTfi: ?[r% II 

w^— 

^>3rf^ inii’T ?mt^r: i 

II 

— 

^ifwc^ M mwmn mi 
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^Ttflrr ^^T^TCRW I 

^f^fi H f% II 

^ lTT^RT€fW[ I 

# 

f^^Hi5cr, mcTT^w, 

^gi^J?r^s?r, ’5nf:m?R- 

?i5^, ^sfiTiTrRw, mcPRnw, 

wT^2irT2i5^, 

?j5ra4, ^f^airrai^, ^«T(?)m^5r^, ^t^- 
^fT«r^!i3eii ^TKraTO^p^, 

__ ■■ 

^21 TTsrw 

TW i^: 1 


* Cf. Rasamava. Vide Sans. Text, Vol, I. pp. 17-- 18. 
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II 

fmg 

^HTf^ I 



wf^ fR|; II 

mfRU5?i%n7[ i 

f%?r inn^ ii 

> —«—____ _____ 

17^ ^TRl^ rrer 


The text seems to be incorrect. 
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II 

irnr^t^Nf ^WTif- 
w I 

^^TIWHirT !lf2:^ ^ II 
f^^Tt: wr^T^ 

^TfT II 

•!?• JU 5 ^^* 

•>»•» •>«• *>V* 

f frT mm{ I 


2 


Extracts (rom 
RASAHRIDAYA. 



d 


A = MS. from Nepal. 

H-MS. from India Office Library, with a commen- 
tary, namefi “Ilalftiivayabodhika.” 

C - MS. from Benares. 


ff i 

iiT<T5T2r^ ^Tf%% ii 

r r r Jirmi . 

— Wl 


(1) A reads tfisi, which makes the sentence incom- 
plete and the metre defective. 

(2) A reads which is a tautology as well as 

a grammatical error. 

(3) inil>l is the variant in B. This is a de- 
fective metre. 
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’afcSTT g \ 

?rf^ ^gwT^ f^tnrfn ^sro^rr 11 





(1) A reads 

(2) f*Tqi<a^ 5 Er^q the reading in A, which 

is incorrect as well as defective metre. 

(3) A reads f=S ^tq^nsr- 

(4) A reads ’ll, which is a tautology as well as 
a grammatical error. 

(5) B reads which destroys the 

metre. 

(6) B reads i«fni g, wherhn g is redundant. 

(7) B roads qrw ligTl**! ?im 5 *fqTVT, wliich mars the 

metre. ^ 

(8) A reads ^sqtqfirejmiiqs, which is a di’fective metre. 

(9) B reads qiwr;, which is grammatically incorrect. 
.(10) A has ’iqfiwfisiSlHrasif, which is senseless. 


« 
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fsunf^ri: \ 

%r{Tj T%3^ ^?IT^sfq UToOtS’lt^ H 

^ ^ r^ *h m^f^« 

¥%t5r vfm'^ ii 

WIT ftirawo firmfet: TW5i?Wiiw«; « 

^if%rf%^Hfrr ii 


(1) A reads ?irgi»r whudi is incorrect. 

(2) fncrrmfftl^sirsT’wa:, an incomplete variant in A. 

(3) A has an incorrect reading -?ire'fl 1 « 5 qciiaimT. 

(4) This verse and the next two are not found in 15 . 

(5) A reads Kqt>:q:qTHf, which has no sense. 

(6) A has ftqna^. 

(7) A reads qr^qqq '?(=Ti>’JTc1, which is grammatically 
incorrect. 

(8) The word ?[<=[ is not found in A, thus making 
th'‘ pietr:- defective. 
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^ «T m 


wsrf^" f^Hw»iwrm^T7t3 1 





rT^Tf^lwf^l: ^rr^siT ^n7[ u 

• nJ • 

[^^T— ftff^rarw^— ] 

THSTrTHT^ ^rw^^rr^^ifcr f% h 

[ -Si—- Cl. _ J , ■ , I L ■ , 1 

— T5IfT«?l^Tl — J 


(1) A reads cin^?»Hiri<^, which is incorrect. 

(2) ]5 roads ?tfjfii. 

(.>) is the variant in A. 

(4) A reads which seems to be incorrect, 

■sjpfft*: means by seven fw«s, mentioned ImIow. 

(5) A reads «ifi^, which is incorrect. 

(6) A has fOT^^ersinwiF^fTJf 1 »r«r f% snrtifn, 

which is incorrect as well as defective in metre. 
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fT?[^^?rr wk^ fiT ti 

'^ra ] 


[itm — ^Txfkvri^mT^- 

C\ . « 



Wcsrm: f4H^ad5crai^i- 


firec r Ti r f d^g"»iiTi[7 i 


(1) a variant 
in A, which has no metre at all. 

(2) A reads which has no sense. 

(3) found in B. 

(4) A reads »Ti^4r, which seems to he incorrect. 

(5) is an incorrect te.Kt in A. 

♦ * 

(6) A reads ffsir which is incorrect. 

(7) A has 



HINDU CHEMISTKY 


23 


vm msi Ti%q; 

^cn% 5 r ^:3 11 

wip['l 

ff^T 


(r) A reads 

( 2 ) A reads tt, which is incorrect. 

(3) Areadsrn^f{. 

(4) A reads erroneously rwi nw. 

(5) A reads fej^^iir’ 5 * B reads f^^a^ffur. Both 
the readings arc incorrect. 

(6) A has ssi<;fwa ^»Ts?ur, which mars the 


metre. 
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^pr%Tf^ 

?r?T: irat^ ii 


^inr f^riTi TO^f^?:nt ?r??rT:3 ii 


(1) A reads i 15 reads 

(2) A reads which is incorrect. 'I'he word 

<fl?rgT is not found in B. 

(3) W is an incorrect variant in A. 

(4) A'has qa ^re»n§»r, which is not correct as 
it destroys the metre as well as the sease. 

(5) A reads ^ 1 ^%, which is grammatically incorrcc'. 
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[ftqrr— T^TT^frsfWT^q— 

qqrgqif^^ WTqTT[3 | 

^’qrt T.m ^ 

fq?rT+ mi h 


(1) A reads #n!i«^ff, which mars the metre. 

(2) A reads 55 ^^?if<T, which is incorrect. • 

(j) is the variant in A. 

'^r?jt is the variant in H. Roth the readings seem to f)e 
incorrect. 

(4) fi# vs' tfter ffliit is the reading in A, which is 
.incorrect. 


(5) A reads which is incorrect. 
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q wT^~] 

lift xm w. ^(TT ' u 
[z\^i — ^ — ] 

^ f% 

5f ^ ^ i«axft5 Txft: I 

xfwait ^ '4x 

( 1 ) »r is the variant in A, which is- 

incorrect. 

(2) A reads fitflcijf; ^sift. 

(3) A has nfiT|tit 'ia, which has no clear sense. 

]] has iia;, which mars the metre. 

(4) JI reads f»rai«^8r«!F', which is not correct. 

(5) A reads which is grammatically 

incorrect. 

{(>) A reads which is incorrect. 1> reads 

* 

rRjfsri which is also incorrect. 

(7) A reads niTwt- 
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[;^T — ^ T% au^reimTW--] 
^n:^n5HT: i 

^v(^ ^T»nrrr«rT^^ ii 

[ft^T — — ] 

T^: iitkn i 

Tjm^ izirrf^ u 
[ftsirr— ^^sirf^wiTT^— ] 
?T^fcr ^ ifSTT iTT^%^ i> 

^fefTRfci ^i«5i?rT ’5r«Ri=fT«5^ n 


(0 A reads erroneously uftif«?Ti nl^r. 

(2) A reads ^rr’H'STi'l:, which is incorrect. 

(3) A reads flimnuriq. 

(4) B reads sTunTT^m;. 

(5) A reads 

(6) A reads 5 lii%, which is incorrect. 

(7) A reads s^frreflti, which has a defective metre- 
(S) B has omitted ’sai 
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m ^T#lf m I 

irfj%3 g q^it I 

TTq^Wq^fsf g qfnt qigf^D || 

^5srTm€Tfmf%qwf%?THm^raT \ 
fqfqtqq g fq^ 11^’ . 

[ftqiT— ?:wq^TqT fqqrwr^—] 

rlT^qr^^TqfwfH: 


(1) ^l€f' 3 rr a variant in P.. 

(2) Ttfq f% f^'^IITf, a variant in A. 

(3) This is not found in B. 

{4) A reads erroneously ti^TOTf. 

(5) A reads ^rgfir^j, which is incorrect. 

(6) This sloka is not found in B. 

<7) A reads nR?jr. 
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II 


w- I 

T^rf?T 5 ?%rf^»r 11 

[1^^— ffH^iraPERTITW— ] 


wrftrf I, 
^rr^TT^re^vr 11 

[ft^— ] 

^^TTf^m«r^T^raT^T*i mj 1 


(1) ai^srftsr, a variant in A, which has a 
detective metre. 

(2) r> reads :sicf, 

(3) A reads which is incorrect. 

(4) 15 reads erroneously 

(5) f% a variant in R. 

{(■>) 'I’he word is omitted in 15 . which renders the 
metre defective. 

( 7) A reads JIa^m^s^WIf«;. 
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1^ff%?roiT3 ffiT;ftr^T?rTt \ 
grigw — ] 

"^?T§i: Kfk^wi^ ^15^ 1 


(j) A reads ^iq<!iT?r, whi(;h seems to be incorrect. 

(2) A reads Ji^jssTTjf, wiiich is incorrect. 

(3) A reads fsinTrjii. B reads Both 

the readings are grammatically incorrect. 

(4) B reads »nf%?R‘, which mars the metre. 

(5) B reads 51?$ f%, which seems to be incorrect. 

(6) A reads H reads 

We have adopted the above reading after collating the 
texts. 

(7) a variant in A, which mars the 

metre. a variant in B. 
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^3 gfefi ?:# ^rtw^ i 

©\ ^ ^ 

igrr:'’ u 

f%ip5T WTf^%ni g ^Off ^ ^ I 

Her qf{ ’ffw^JTT 11 

>J 's N 


(1) A roads ^<0'. B reads ■^’rf. 

(2) A roads ?f^f»Tf»r»it «W?{, (¥f?t=|?I-) Breads 
f%»T«rniml whioh mars the metre. 

(3) A reads which destroy^ the metre. 

(4) A omits n’ 3 T. 

(5) A reads ^<n which seems to be incorrect. 
'J reads ’^I'lrf 

(6) »?%?{ ^:, a variant in A. 

(7) T^ra^n, a variant in A, which is a de- 
fective metre. The reading of B, which we have adop- 
ted, is also a defective metre. The word or «t[?^ 
should be added after Jthe word gti^. 
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fw' g I 

^rrtJTfsHT: h 

T:^RT^fr^mf%s|i?c5(r 

^T^— ] 

^f?T: I 


( 1 ) A reads 5 it»!t q. I > reads f^. 

(2) ^fTtJir^rvrqfd, a variaiU in A, which seems t ) ’> .• 
incorrect. 

(;,) A has -mra ^I'^ffsT 1’5 has if»r 

fl^rf'T. Doth the readings liave delective metre. 

(-\) Tiiis ver.se is found in A after the verse 

v'^'i-. (vide ante pp. 2S— 29) and runs thus ; — 

fl^i cr«ii?ftTi g. gtRjjg l|, 
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I 

fkm ^ ^ir^rar^wfff i 

f^fN Mlrif€ci' ??5nf ii 

[ft^T— T^tTOwrg^ 

J 

f^r 1%?ssf^f I 
fkfk^ ^ HTfcr ^TDsI: n 

w. f I 


(1) B reads q!?tf%cr, which destroys the metre. 

(2) fsTgi?^ an incorrect variant in A. 

f*rg3!i^ ?T<T, a variant in B. Both texts are col- 

latid in our adopted reading. 

(3) a variant in A, wherein the first 
term seems to be incorrect. 

(4) B reads instead of This is in- 

correct ; since it contains two negatives. 

3 
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[fNrr — ; — ] 



W^5 I 

^ T^a [' ^ir< ! ii 

[INtt— ^ iRiwfr^rRT^ —] 


^5^ I ■ 


(1) '^anq^trafir, a variant in A, which is incorrect. 

(2) A reads B reads Tijiq?tq 5 | Both 

the readings are incorrect. 

(3) A omits ^5rr. 

(4) A reads ?rr^v, which mars the metre. 

(5) A reads 

(6) A reads which is not accurate. 

(7) B reads which destroys the metre. 

(8) B reads #!inrfiT 9 , which mars the metre. 
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[INtT— ^— ] 





[Ita— ^— ] 

W2ifT^T% i 

^f^«<I^T^fTTf^ g ^kt: IH 

[Ita— ] 

^k^nitT T^TRITT^ ^ II 
wf^ V^TMl WTT l|8 


(1) B reads 

(2) B reads ^ip»ru^ ’?r. 

(3) B reads nrfwft which is incorrect. 

(4) This verse is not found in A. 

(5) , A reads 

(6) B reads wi- 
{7) A reads finp. 

(8) This verse is found in A only. 
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iTT^— ] 

WTfi W^^HR ^T^ qf ?r- i 

7f^f?WT^3 I5>2if^ Sfiv^ ^i!TWHT^?IT II 

[ft^—rrarw— ] 

TRHTw:^ wf^?r i 

[It^— rraW— ] 

wit: wlrrHf ^^^<T^sT^ wfkn fww»[ 1 

(1) A reads 

(2) A reads which is incorrect. 

(3) A reads tisfurr^, which is incorrect. 

(4) II reads which seems to be incorrect. 

(5) vti^*T?T: a variant in A. 

(6) A reads 

(7) ^Hfirew; '^T ^(of, a variant in A, which 

mars the metre. B reads TT, wherein 

is incorrect as well as a defective metre. 

(8) B reads q?ii7[ 
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[INtt — fTT^nitwn^— ] 

— J 

^ifn sipit ^ Tfro ^R^f«TO^:5 1 
fiw!|k^%#^’^r^?:3i:TraT^ ii 
[INtT— HW — ] 


(1) ?(iii ^^jfj^r, a variant in A, where- 
in the last two words are superfluous and incorrect. 

(2) B reads ng^ which has no sense. 

(3) A reads B reads ^i. Both the read- 

ings destroy the metre. 

(4) A reads B reads ggilt 

Both the readings are defective. 

(5) TfwdwfiT 'g a variant in A. B 

reads Tfgnn ^ giKlfgfVr;. Both the readings are in- 
correct. 

(6) B reads f%»', which is not correct. 
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?r ^ I 

[IhifT— mc<u*C T^— ] 

^sl: wf^ ^Ttn?[ i 

TTTf ^ ^ff?ir^ TO ^ TO%^ TO[5 h 


TO?«f n 


(1) A reads which is incorrect. 

(2) tiifiT an incorrect vari- 

ant in B. 

(3) A and B read ?:^f?i, which is grammatically 
incorrect. 

(4) A reads B reads »f »i‘. Both are 

unintelligible. 

(5) A reads ^ir tri nif%iT w B reads ^ir. 
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^ y p cfqc rj^q^^iir— ] 

w ~^idgT i 


^g^^ ^f<g r p arTf??^WTW[5 i 

^f^TOTT H7 


(1) is not found in B. 

(2) ^ ai?ifn a variant in B. 

(3) C reads ^Et^rainPsrmTO. 

(4) Of the latter half C has only qv ^|g;. 

(5) C reads ^gq'TOqBif^?[tnq«i 5 BSi«»l, which seems 
to be incorrect. Cf. Patala I., in which the following 

fq^fit qrqifVq^qqnqt q^n^iqqilBfftmurqinft: h 

(6) qnfniqq^j »zilai is the incorrect reading in C. 

'[In the case of fqfqmqm W. i. e. collected qqp— 
mercury, minerals &c. and is favorable ; and 

in the case of 'qjf^qrjf qqrt ?e. lifted up the earth.] 

(7) This verse and the next are not found in B. 
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ftwr: i 

^%^i^wt^s?K?iwTTTfa 5pnilw: ii 

[1^— ] 

^»nsw2iT«i i 

im:5 7mm: ii^ 

f^f^rffw^ 3^r|*i II 


(1) C reads f^r, which destroys the 

metre. 

(2) C reads which seems to be in- 

correct. 

(3) C reads f4?:f^igr which is in- 

correct. 

(4) C has T^jarnuT which is incorrect. 

(5) Chas aw, which mars the 

metre. 

(6) This verse and the ne.\t are not found in B. 
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I 

^o8 ^ 

^R^rrw tftf II 

’tkm ^ ^ I 


(i) MS. A ends abruptly with the colophon, which' 
runs thus ;— ?f?f 

fjRqif^^R '??(if5fi!fHw. ti?^: II The author’s account 
of himself is altogether wanting in it. B has “5fiT 

^iTw; 1 fffi 

fiTq^^silwirql^gwsirqTf^Wilt qi^I- 

’qqq^fqqfBairai i: 

^'1;” II 


Extracts from 

MAKACHANDESVARiMATA. 


^?r^?rT: i 

^ 5w: I 

ti t » 

?nr TO[ I 

WTwif ^ ?raT I 


(1) The text reads which is incorrect. 

( 2 ) The text reads ^aTi, which is incorrect. 
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TTTO ^ -Ml JitrkLiwfer»[ ii « ii 


?5iPfT: I 

irfcirr* ^ ^ tN^ I 

?f HTit ^nrnr n ^ ii 



?rTr?iK<n«'R^T I 


^ g Srlt II >3 II 


^iiRfWsisrft I 

^tTRiRntrur i^FTfir ii ^ h 

^ wbit TnfHro: i 

^rnrer; wn f^: ii <l m 

w<T5?rrf^^ftl^ w: i 

TOt 7 R[ II ? o B 


(1) The text reads TS^t which is not correct. 

(2) The text reads which is not correct. 
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ir^htr: irira^^: ff% h^h 

^ csr ^cft’^Twi ^^RT*TT f%rr flit I 

?5 ^TTPlt II II 

^RTt^ W ^ I 

« 

wrt^ nft fkm: ^^fif^ft^it^: ti n ii 

ft^: intt httch?:: i 

g II ? « II 
oUTNWI WR ’STSTT^n^ ^H<hlm?I»I I 

ftmv^ m II n II 

ftfw ^ imt wmfft?i: I 

^^riR ’I ^«rrT?r ^trnriipfrraf^sn: h ^ ^ h 

wTii3]ii|?T ?[5^cnt w. I 

wftirft^rtsrmi t^nf^rara^wt ii ^'O ir 

(1) The text reads which is incorrect. 

(2) The text reads ^tlg, which is not accurate. 

(3) The text reads which is not correct. 
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^rr^r ^ w. ii^^ii 

^mm?iRT: ir^ ^ \ 

%f^ ii?ai 

mrm ^m^rarr: ii ^o n 


Uiwr vit w t w 



inw: i 


wsm <Ki^«ii< H ^ II 


(1) The text reads ^i4*r?^', which has no sense. 

(2) The text reads fw virftt, which is incorrect. 

{3) The text reads «»r5 ^»Ts|iifW, which is incorrect. 
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^ W tt ^ II 

tlT^^tikT I 

fHsf ^ N ^ II 

I 

T3Rmc5i mm 11 8 II 

^ 5ewi%5t ff% % f^Tm^ I 

w csr JUTiir^wi f%?i flit II 8, II 

^riraift f tn q y i q ^ i 

^ fw ^ffur: wm ^ ii ^ ii 

5ITT t%fiT: I 

^ifd lT?t^f%ftr»|r l|^q7qWTl^^ II 'Q II 

^ ^ (?) tilt mmtf^ 5^71^: i 

iw ^T<4|%u ^ ^rRt%7R[ II ^ II 

^^#\»ll ’I 'sff^ umi^i^l TO TO I 

wmritttft %5iTfq ^fro; f^rTir: no 
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T%^ ii » 

w?r: ^??rTf?T ?Rr i 

^TTT^ ^ II U M 

^5?^: ^ I 

^ f%3TT TW TiJT^ f^m: ii it 

HTfwN w ^1% ^tt^rtt: I 

3^ f^f*. II II 

^ ^mR[ TRT I 

<H TT ^*! ^rrwt ii ii 

TRe# T^airtifw g i 

^^gTTnm wm t# ?T?W7t ii «< 

^ ^ tTRm ^ iTTOw: 1 

?a5t 3^»J3r ii H « 

g tf?nn»: ^ f^: i 


'^(wr^ w ^k<h 1^ I 



TffTpn «r:; ii » 
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^%^frTir Ti i 

?35Pwf^ H H 

?:%5^: ?r^ mi i 

’?wm: ^jjsrm w w w 

g^TT^T’^^ ?ITWT ^HTJTT^ H^^ll 


g ^ ?i5T fig i 

nt^PiT^irTT^rs^jhFra^TO^^ ii ii 

?35T^^f^ wr ^D^^rpif f%frra 1 1 

W5?ig mvi mu ii a 

wv^: i 

? 35 T ^ ^ a ^8 a 

T%5^t iisfm f^ gr?i ^ i 

€t<ft^%3T ^(rT%5r ?ncfi«^fq ?n TO a a 

qrr rl^f TOW H5^ I 

wi4^twreBTO«T^irR^wT>w^ a a 
?r wnrtr to wkto • 
wnr wto: a a 
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* ♦ ^ ♦ • •N 

-MliHa rT^ I 

fi?n I (?) 

^TTff^c^T w ’!rr?TO h h 

fit ri'w >?ihrnTrwnT5r i 

^ygl flH f Wf JJ^rrt Vf^cT II II 

?Tfnar§^# ^iTw i 

wrf^ ^Tf^fT 5 w II ^ O II 

4iH4iyig w^ f%^T^^rra^ ii ^ ? h 

wm ^RTTOTcT WH I 

vi% ?i?rr t ii^^ii 

tTct mw. I 

^RTRi mmfni ii :^o h 

^nRT%^ fsrikt i 
fi^e^’rrfwTTf^ ii it 
g fi^ iTT^ in^ I 

wvsr^Rt^: ii ti 

(nm^^) ^ I 

5^^ HHC T ^ g ^mw, II H 


4 
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^ ^ ii r 8 ii 

fiHt ^Ri: mtii i 

fini irr 1%rEr: it \\ 
TW w<iil«t« g ^fwni^ ^ I 

g HlfUZI ^ II II 

f% ^rpm «rr^ i 
W(r4 ^hrawrfri ^?it ^fn: ii ii 

vrs: ftfT ^ ^ I 

HTT^wr?:^^ g mvi^ ?5 n n 

w. I 

^ 1T1TH Hm II RiL ir 


g wqrrf^ n i^ o n* 
f%HT '<|f^T*Tli; I 

?[^ «t <5i tf ^ ^ 

ff^ to: TO 5r: i< 



Extracts from 

RASENDRACHUDAMANL 

« 

d 

#5# 'WTfi j 

^ ^ >infT ?TO H 


^ tiff Jir^iehi wni[ II 

ir^ilciGi;* ?r?[ i 

5rfw3 h 


(t) The text reads But reads ^5|?^, 

■which seems to be correct. 

( 2 ) The text reads ^4t igfifr, which is incorrect. 

(3) The text reads qf ^ ’ga if iff, which has no sense. 
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>«T?r f% TPi I 
II 

^i5tsmRT^5swT' i 

f?RE5i^ f^%Jt flfT^ST ITfW II 

f^WRfWH ^ ?rff?T«^ I 

f^li Hx^THcif[ II 

^ ^^JTiyifd 4 i®§[8ii3 I 

qr^i ii 

^ f% ’qqqits qimf qi'^Tfq q WT: I 

%q^ tm : ii 


(t) The text has §fl?lfl, which is incorrect. We 
have adopted the text of 

(2) The text reads ^i^^^HqnTWtfT, which seems 
to be erroneous. 

(3) The text has 'srtj^rraifstj ^p 5 r?T, which is gram- 
matically incorrect. 

(4) The text reads which is incorrect. 

(5) The text reads w which is senseless. 
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¥ Tit «T T¥ra%‘ I 

f% ^tf^?r: ii 

^i;5TTTf«irT^ wf II 

Tu^m ’fHwrft ^ i 
^^srfcrif « 

Hri: ¥ITT%^^ T^rarw ^ I 

fcrif wm g ^^ir^sT itw[ II 

TT’^W witq^ I 


( T ) 'I'lio text lias 

(2) is the reading in 

(3) The text reads which has no 

clear sense. 

(4) The text reads which is unintelligible. 
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f^tr ir^ II 

f«nr«r ^ i 

HHt ijjTT^TTf i 

ys^ M^<g4|5 Rr i ii 

^aimr viw^ ^ i 


vrei^ i 

»rnt >3nc?T ^ 


^r*^ ii 

^^ s rr f q tm : ■ 4 hr ^?r ^?rr[ 15^ 1 



>j 


(1) The text reads 5 iTfT’'UiftTnr which is incorrect. 

(2) The text reads fjtfjiTW?rf»t:, which has no sense. 

(3) The text reads tinn, which is incorrect. 
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^5^ I 

€tS^ II 

TT’^TWnri^ I 

11'^^ f% Hc[ TTt* ii 


f^lil^T fq^^^T^si f% ?J?[ I 
1%5f5^fSfi:5 ^ ^T^fcre: ^ ii 
^81 I 

mwffi II 


(r) The text reads which is inco:rect, 

>(2) The text reads ?tl^, which is not accurate. 
3) The text has which is not accurate. 

(4) I’he text reads which is not correct. 

(5) But THT9t^gqq reads fqffirf’^f^:. 

<(6) But reads -q^qn:. 
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f^«rT^ ff ITCr^^ ^ ’ItfTO 

TOner^^i f^M^5TTiTTRi& i 

ww^sm 

5^: i» 


T^ffTT- 

Tr?mts«iTii: 


^th: I 



Sjetracfs from 

RASAPRAKASASUDHAKARA. 

i 

4 


f% 

’^gtq^Tfwr: 

^?l^fraT?pn!r^ ^ 

If^ T# rl’ST I I 
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«. 


g^fNrrofsRwfNT^ 
w(fn ^ I 

wthtto: ter ^ite- 
c: wtet wn II 


Tfn <3 ru?:t^: ii 


vr^rfH tt^rtePfi^; i 
?r»if^^rrTH^ ^iterr- 
^T qlT%te: I 



Tft flW^ II 

f% 

^ A 

ter^ wn inrl^sin: ii 

Tf^ II 
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i 

n 

^8^' T3r?r*%f^ ^ I 

<fm »inra#r ?ra^ ^ ii 

^JTfT^ t^TT W(f^ f% II 

^ T^RT^: I 

T^: ^fs: i 

^K\ f\m: TremfNnn%5 ii 
^ g- fcr^ii wf^*!iai*!: i 

t^ 5 t: u 


(1) The text reads ^If^f?^:, which appears 

to be incorrect. 

(2) The text reads which seems to be incorrect. 

(3) The second hemistich is wanting in the text. 
We have adopted the reading of 
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sfTJTTWST fkft %fr ii 

^jrtEULEn I 

^ ^ 31 #5ni: II 


f^fwr I 

fsT^I^cSW^T^tffT f^*Tf^?T:- II 

^rTf%% ^€i fT^ ^T %nj5% I 

?eTf^rr ifiTT It 

w tf^ wi ^Tftr?r 3iT?i;^% i 

f% rim* ^ II 


(1) The text reads f^rlt Tlfsr?rr, which is not ac- 
curate. 

(2) The te.xt reads which is incorrect. 

(3) The text has only which mars the metre. 

(4) is the reading of the text, whicii 
is evidently an error. 
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?Tff rn(‘ II 
f 3?TT^rqi^^fw»r i 

filial ifrisrf^c^ ^ II 

■PT'ffTt 1%m ^T I 

^ WT '51^^^ II 

^jjRmTT^^itcT ^ wr ^ vpEm i 

^ #*nEr: n 

’?r%5^ TT^T^r ^ I 

wkw^ ¥ft5(?) II 

^TT^ ^'^TfTT gwd wn I 

^ %fqm ^ II 


(1) The text reads gf^Tt, which seems to be in- 
correct. 

t 

(2) says wiw. See Chap. II. Verse 161. 

(3) The text reads ^f^ni, which is incorrect. 



62 


HINDU CHEMISTRY 


ttwh i 

^7n ^ yrr ^ cff ^^ T f ai ^ ii 

ii?ra^ TO ii 

^cn-qr ?T^?i qrT#t qr^ fqcRifMt » 
spirit qrqf^ ^^sqmf^frro « 
qrq^ft^TTO m g ^T^ qt^r^TK^ i 

4 

’TOsn^ g:5rft ^ipzrfH I ir 
>irr?rr to i 

7R[ TO 'qigTOli H 

^ Hzrf^ I 

^jjHn I ’li’qq TO I 

^TOT TO&^ ^T^^TTO’TOi; II 

TO:t»ir«^ TO^rsT q^rtro: i 

TO’^Tif’T I II 

TOqnrt^ il 

WT 


(i) says TiRi^»> ^wrr. 
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^iTsr ^ n 
’fhsrtsrra m g 1 
Onjnmi ^ f^iWg 11 

«efT^itg II 

^1515^: It 

• ^ 

wungfii^ 

^ rRTT= II 

g% ^ 11 

T% »■ 

%g?3W^4 I 

fgjT^ fw^isHin^g 11 

^ 

TO M 


(r) ^TOi^g^?l reads f)t1x»5lf»T. 

(2) reads ^i^. 

(3) The text reads BE 't ^ BlTrB^JUvgtr:, 

which seems to be incorrect. 

(4) The text reads brI which mars the 


metre. 
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Tf^ ^nit?r 32 :: ii 
T^nmiwTW^ i 

s[fH II 

^ ^Sjf g fws€rt?T I 

(^)wr^z:: II 

^1%' g ^Tf 5irT<J5 ^ fk^fi I 

^afeT^<<fTir ^ If^Tri Tm^m i 

1[frl II 

^firggt ^jfrriTii g wftm i 

HH 3^ ii 

Tf^ ^5^3^: II 


(i) The text reads ^i, which is incorrect. 
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' ?TlT^??fT^ 5 r ^T*^^sqi 9 r \\ 

• 11 

Tf^ 

w 

TTUT ^ff q’sanw: 11 

?rqi qrqfq’qrfil qf[ gre^T ^ ^ vi^Jl II 

m«i 1 

I qi’^ ^fqTqfhqT?Tqni[ I 

qsT q«r ^ mi m m^ m 11 

g ?T?^^ sfTq 11 
qqrwTq^qr q^quro i^fim 1 

fkf^qrr’^r ^ q^wirowNH 1 
%«q«irT q Ktfmm ^?Tqiwi q^rm 11 
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wrsN ^T?r5f ^ i 

Tmi f?T Tsi li 

x^n fiifcrr 

^ rlT^ ^Tt?I II 

^5rT?i^s%- tr^T^^rrPRt ii 

?T5i:f^raT TUT.^^ I 

^f^rTT g 1 

^iiTTtfiTrrT w ii 

^wunfSf ^sirrf^ » 

^ 32 iT?r^ f^Hffs^ mf^ I 

f^gTT fi r lP2ihr^^n%7[ ii 

(1) The text reads which is incorrect. 

(2) [^^if^] is grammatically incorrect. 
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fam^T nrftff 5TT>T iiiTTsil: g i 

wrat ii 

am^^if^ I ^zr^4 mxm i 

lf1TT29T: II 

tj^crq; gz3T arriwifiTfi mi*\ 

^rfJT^^ar^K^W %^TTaw^^ I 

5z ii 

^^5T f^f^T ^Tq^rl I 

armf^ ^arrf^i^ ii 

^mfi iq ^Tfqanrwqra^ i 

qif qflfiq qq^ir « 

nw^im i 

^f?T Hq^q qrq qn^i^ fqqrr^ n 

f^qjqqqtifrsq qr%ft ^Tq qam: II 



Sjjtracts from 

RASACHINTAMANI. 

^?tT: I 

?T^t5r I 

HW ^ifTFrt H%?r II II 

i5> >;5r »:?: «< 

^ird ^T^ariiT: ^ gier^ i 

trfjjw %wr»T ’ursi ?PT:f^‘ i 
^rrw ii ii 

(1) ^ifq %q«lJrr »r’l;fsi»!ft is the correct reading, as 
stated in the margin of the text. 

(2) wrqi ^fq qiw. is the correct 

reading as stated in the margin of the text. 
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€0 

irmsTT j{i^ ^ihtth 11 h 

^ qr H 8 o II 

rTfS ^cq fsTOW qf^^q^T 11 



fqqXT fTTOf ix^qq I 

qc# Tmm ^qrnR h ii 
TrT^qqrrnftfT l 

q?Hft^qq xm ^T?m qrNq ^ ii 88 h 





II 


qrcq I 

fq^r qi?* ii ? ot? h 

qrq ^^xTm qqrfq qq %q%q i 
q>qi3:^%qq<T qjf^qrfqrmfqq ii ^o£. ii 
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f%?ft'5rT^f^?r ?TK h u » « 




twHT^T^ mi rrar hto 1 

T^2jf?r: f^?i§ q^frT^’gi fkKjm 11 n ? » 

^ fTTS^ra I Wf II 5 J ? II 

^f^rtlfil ^ I 

?r^ rnf^ 11 n ^ “’ 

Tfn 11 

fTPc wnnriT 1 
t^rwrf ^rt*^ ^ ^ ^ I 

w^rmit Htrcnr 11 ? o^- 11 

WT?T Wcqror qanr 1 
t^rmqfiTq WT?t fqqsdt?? 11 ^ » H' 
qq HRc qft^r«mHTq% 11 


?iiOyMK% II' 
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?TsrT35Tf^fcf >«T?r ^ mcnm ^ 11 ^£- ii 


« 



II 


^<1^; ? 35 Trr ^^rw*T ^ I 

^jTd^% 5 TTfq whr^: 11 11 

!If 1 

w ^w, 11 11 


^rnmt^iR (Tfi ^?2 Itrt i 

^31^ fT ^TTST^ II 'O'S) II 

5 ?!^ im rramm ft 1 

^ ^ g^r: 11 'Q^ ii 

’fTiT^ tfrl??!^: || vS)£. || 

^ II 



Extracts from 


RASAKALPA. 

\ 

I 

fsj^ T^T^sj ^%c|rT^??f fTOT I 

ii ? ii 


II m II 

’^fT: II »® II 


(1) The text reads aiTifst, which is grammatically 
incorrect, 

(2) The reading in the text is which is 

incorrect. 

(3) The text reads which is incorrect. 

{4) The text reads which is not correct. 
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^?r li 8St H 

?TEra%frar 5Tm 

TOTtlTO: I 

‘^WT ^t:- i 

^aif%iTT f% TO TO^: ®f^in: «?» 

¥*?ft TO^f%^ I 

innTO^Frr ^ u|\to?t ii 

TTfTTO: i 

'*3 >J 

( toto :) 


(1) The text reads which is grammatically 

incorrect. 

(2) is the reading of the text, which seems 
to be incorrect. 

(3) The text reads which is pal- 

pably an error. 
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TT^T5^TraT^*R|; I 

^ IsffTseiWf ^ ^ II 

(tit:) 

^^f^af^frrrr: ii 

cTT^ f^wmi ^TcT ii 

xm qtfTT im Whrr?T^?TT' II 

wf iT^irr ifkift fMH iTfm3 h 

f^fk^', T(\w, II 

(1) The text reads which seems to be 

incorrect. 

(2) islf!»n WI is the reading of the te.xt, which 
is incorrect. 

(3) The text reads »T?r:, which is in- 

correct, as it is mentioned neuter in the next line. 
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Tm TTtf^ TTTilt T^STt^srarWl I 

3Tsj%^ I 

Ov C'^ s 

?j<5rH^nRTf%fm ii 

^fi ^TT5!i fi?e% I 

Vj N 


(1) 'I’he text roads which is an error of 

, tlv scrilK'. 

(2) 'Fhe text reads which is incorrect. 

{3) The text reads which .seems to I»e 

incorrect. 

(4) sif^:, as given in the text, is grammatically in- 


correct. 
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fiTwrTt' I 

^5TT?m ^ II 

T^^TtwrarTT: II 

xfn I 

wif^: ^^T?r?iwirTH: fHtl^: ii 

iTTW II 

^wfT II I II 
u?Rr- 1 

(1) The text reads which is not ('orrect. 

(2) The text reads n, which appears to be an error. 

( 3) The text reads ’t:?nr>f«Ti‘niT, wnich is incorrect. 

(4) I'he text reads which is senseless. 
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?ni fir«i%[ H 

f ^ I 

^iprc: I ii 

<K 

TO 7TT«r^ ^frfH II 
^T TOP^ I 

If ^«|T ^ ^5tfTO^i[ II 

I 

(i) ?iTmitzr is the reading of the text^ which- 

appears to be incorrect. 

{2) The text is evidently incorrect. 

(3) ^feqffr-T Drfsi^fl is the reading of the text; 
which has no meaning at all. 

(4) The text reads which is grammatically 

incorrect. 

(5) is the reading of the text, whicb 


seems to be incorrect. 
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licerr wnd ^ i 

^car ii 

qiftirPT I 

^ 11 
rTfT ^331 ’^fi^fi lic^T iTt’j’^^f^vrrfeiT I 

X Cs 

^c^T rr^fj^T*. mT(X WniT^rt ^Tt^T^ff: II 
^5Jl5TTfi?T5IT* I 

^fr?5l^^w fm^Kw II 

xnww f??TTO ^ ^ I 

^ WTfT5?r ?TW II 


Tffr iTT^iif f ^f m?r^ mz’ i 

^r^T^sj^lf €t ^ ^?Tt « 

(1) »TtT^ is the reading of the ti'\t, whieh 
IS incorrect. 

( 2 ) 'rhe te.xL reads 

(3) The text has which is grainniati(*ally 

incorrect. 

( 4 ) 'I’he text rc.ids «minrftl*TT, which is not correct. 
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^toth: 


• I 


Extracts from 

RASARAJALAKSHMI. 

T^TOSRr^j; 

TTK^: - 

^5Irn 


(i) ’I*Rl '•*> the reading of the text, which is 


not correct. 
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^T^ ^Tgriq ^ g ^RR[ni> 


?)iTw: ¥f%m^Tr^: 

wmw. II R It 



^^T^mn^WT^: TT«m: ii 




(\^ I 



m^: I 


^^?Tr II u o II 

flri^: ^to: i 
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mmt ii 

wre: i 

• Foil. I — 43. Linn. 10. Rasarajakikshmis, de medica- 
mentis meLallorum et fossilium ope conficiendis liber, a 
Kamesvara i^bhatta), Vishmis filio, compositiis. Incipit : 

etc. 

11 ? II ( 1 . ^^gfto) spluirad Rasaim 

bhodhi j’abluragarbhat I sri-Vishnudevi (o devi) labhate 
prayatnat sri Mshnuvatsiad Rasarajalakshmiin II 2 H Drish- 
tvein im Ras.isagarain, Slvakritam dri-KarkachanJen'ari- 
tantram, .Sdtamahodadhim, Rasasudhambliodhiin, Bhav^'ni- 
matain, VyadiLinJ, Suarutasutram, Isahridayam, Svach- 
i:handa3akt\ amain, sri-Damodara \"asudcva-bhag*vad- 
govinda-Nagarjunan 11311 

1 »T»nf% II 8 || 

^if ’aiqiS II n II 

(tuttluikam) x:rai?(W?Tqtg|jr | 

(o vaikrantakain) ^ n^u 

»«ii?g^'tq’C€i; ii ® ii 

Aufrecht’s “Catalogus,” p. 321. No. 761. 


6 
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Colophon at the end of the Rasarajalakshmi — 



Extracts from 

RASANAKSHATRAMALIKA. 

T^nra^ftrafrax: 

'3imT; lat^: i 

Kf 

_ _■ ■ u t C T -IT K r-rr * 

^d<«5l«lKTWT^rrT5TT^ I 


^ ^f5?n?r9rTf5irm^ ii h 
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T^ritfwr lu R ^ II 

^^rffTTd^Wrr^: ir^m HT^5lf^?T?I?T ll?R8ll 
lf€irJIT^'t >|fq?r: I 

T^: 11 ?^yi 11 

f^ws^R^ ¥fw?n?T: 1 

TIT5lf^»iqT^fwr^ fwr^ iT?IT I 
mcTT II Jl 

^mm 11 ^rf^ 

^ ^srrf^ gr^ liL I 

• The 5t:^r mentioned in the ^^*r^ni- 

i7lf%«T is quite distinct from that, which is stated in the 
T«s?f^5?Iwf«T. Neither has it any analogy with whuU is 
described in the 


Extracts from 


RASARATNAKARA. 

» 

I 

O 

WV-IT W T^t I 

^ II 

5!rTf^5it f%?rT?lT?I ^ Wl \ 

’7i%m,^Tviz <T^ ii 

f%i: m{ \ 

. fTW I 

frfr?[ ^sl* vf^sm ii 

fgniT 5(T% ?lt:s2iiii ^ ^ I 

(i) is the rtad'ng in the Sanskrit college 

MS. 
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^TTcTT^fm: ^ ^ 1 

^ fT?rT% Tt ^ II 

?rT^ Trit^r ^ 11 

zrw I 

fT’frWt^ff m^TR II 

5 im 1 

a^W ^\Tk^ ^ ^ ^ratf^m 1 

’^DJjgcTTf^JTT fTHt ^ I 

fl^ f^URtJIT^Wlt miT f^Tt^^cT II 

^ Nj 

I 
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Ti%ir^?j5?TO ^ ^ iggTfiggfT II 

^ i 

^TfTVt 5^13^* II 

TO TO^ I 

iSTf^^ ^ ^p s i^ ftJT^ II 

< < N^ *N**s 

SNti*ac{s from 

DHATURATNAMALA. 

I 

ittto: — 

Tfm^ f^?r<T¥ irf« fTO«^?irfTOTf^* i 

^ilT^T?IT?TfTOT^r II i w 

^ w’wl «n4fk i 

’STT^T^Rh T^lR m % froil^ TOT N 3^ II 
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mi rim «n*r m mum 1 

^ iTWT# torr ti t « 

11 » ii 

'm ^i?i?TTT^ I 

^«r m ^RTT^^i ^nm ^ 1 

m\ 3^: triT<t ^rrct^t 11 h, ii 

f 5 iwf^f%f%?ET^Tf»T: 3 ?r^, mi% 1 

W‘ mi •aft>ii%?t 11 ^ 11 

^T^T?TT ^ 5 Sr‘ HKcr^Tf^ II ^ II 

im 11 c 11 

^Tfir: — 

ifert |gy <*t*ir«n t <€f 3 ^ t awK><|; 1 
ifTq[«rt KWKim ^ Ito tn% 11 ii 
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TWURTT wm ^ ffcTFI I II 

TfH ^f^i^f\iwR^f%?iT^rt 

?rq: ii 

The following is taken from AufrejhCs “CiUa- 
logu>"— No. 7G0. 

Ijioipit :-• TUf^* ;g^?qf%- 

II? II wrt^ I 

tqf ^ir^prrw ^ ii ^ ii 

^ rrax <TPR fRTRr^ I <»ni5T 

Thm TTiT^ fTT^r^ f^^T II ^ II Tnf^ 

W ^ I ^iwnjTTenrg^t 

iTTT^ II 8 II wr^^i ^- 

^ ^ I ?iTt h’t: trapT ^- 

trcTif^ <11 

wir I W* im 

II ^ II n^Rif rmi 
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I rTT?wrf^ 

!tl o II ^3i* I 

1T5I ^^W, II ^ II 

III tine libelli distil ha haeo' leguntuv : 

Ii i'«^'^bld'ianfcasigu‘at 1 

mgffT T^T^IT ^ mm i^f f fit II I II 
WlgRTT t I 

JMmmj f% mm I ii 5^ ii 

.JatVci Gnrjarakhaadas clia, Devadatto 

hi dharmavit | 


Harer naniabhh^hauasya IfTW fnispsR:: n^ii 

‘^5T mm 11 8 11 

^ TjTT^irraT II 



Extracts from 


RASAPRADIPA. 

TflrnfhiT^^TtT: i 


A — MS. from Alaliabid. 
B — MS. from Beiiarc.s. 

^ I 

^fqcsrr \ 

^ II 

i^wn ^ r 

^< 5 T^Tq?E^: « 


(i) A reads ^ife«ift. B reads ^isfjefrt. 

{2) B reads which is not correct. 

(3) Bjreads fq?rfiT^n:, which is not correct. 

(4) qfv ^fq?t is the reading in B. 
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s> 

^jrq^sirT^ €t^sit ferr- % » 


ftrw^iTTfk:— 

^ X X % 

tI: II 

^^wg^^T#!TT^ ^^3irT fnisnj^p i 

;^rm urn: ^PTOf^ 7 n 

(1) B reads g^. 

(2) A reads f^gr. 

(3) A reads fgfg:fi?tg. 

(4) A reads B reads 'gggsj^qt- 

(5) B reads f««l^g?^, which is incorrect. 

(6) B reads ^g^gig, which is incorrect. 

(7) •'‘f incorrect variant in B. 
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ftF’C^^nf^RTirm II >:& 

(t) ?aj^;. 

« The folbwing is taken from ofTri- 

•m;Jlabhatta, printed in Bombay in the Saka year i8io. 

r*Tqra q^lf^r 1 

ii <« n 

r*T^>z?r?[ I 

=?i^*T t=rf%ql«%n 

ii ii 

^*T?Rit»5r^ f»T>?ra 

HTir 

^^jrr 5? ii ii 

»i«iitji a^tqft a«a»n5»i i 

afip' 

<t?I 1?IT II « 
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^TST ^ f%rr: I 

^m^arr^T^T — 

^fcr tRWPT wsf^i II 

fi flfq«‘ 

fW'?'>2iia^^i^T ^ I 

II <a II 

f’t’SRrei -f <1 f^^finii?i^i- 

?i^za nJZTnft 1 

^w; w^; II i'i II 

f^igiTflWI^T ^^311 ^ w 

ii 

^ ii « 

tf?! I 

(i) B reads 5»iflT. ( 2 ) B reads ^ir?B 1^. 
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^?r: ^sr^tr^scr : ^?r: i 

1^2?^ ni\: ^imT^fi: ii 
^if irrrrak^Tft^^in^ i 
^ftnTfr^Tgqr^^ ti 

fili^si^ f5i?iT II 

^ wr^iT^T^— 

^ ^rWT5f II 

®\ 

,%x:^s?nfw^2r <?r^fi ii 


(1) B roads rqfT'5n>?f%*Tlfw.^. 

( 2 ) B roads 



Sjefracts from 

DHATUKRIYA or 
DHATUMANJARI. 

^ 1- 

^4|^SfT<Ef I 

I 

n3 

^ if% I 

^ fiRTT^wri^ ii ^ n 

iTfT^ y«IR I 

^tui: ^w?r:(?)3 i 

fifTTTR: ii ^ ii 

« The Ulwar MS, (A) reads ^rgfsBiir, a part of the 
Rudraya'mala ; but the Benares MS. (B) reads 
a 1 a-t of the same. The two MSS. are exactly the same 
in subject matter, differing only in name. 

(1) A reads which is grammatically in- 

-correct. 

(2) A reads tjiterei which is grossly incorrect. 

(;5) The sense here is not clear. 
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I 

si 

W* TT^^flTO^ I 

nan 

^ ^wwr wj; i 

t 

^ ^ h ^i^ II 

^^Kt5 ^!P(T ^T^I%?IT W I 

XTTWI II ^ II 

^;R?i ^xT^inT%?iT: I 

%?! fiiWT^TxrT^ 1%?rr: ii <) ii 


(1) A reads ^nlft, which seeiiis to be incorrect. 

(2) A has which ai)i)ears to be incorrect. 

(3) ^rat W^<!l^fw?f[;, a variant in A, which is not 
correct. 

(4) A reads erroneously 

(5) A reads gqjffjf, which is grammatically incorrect. 
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I 

^Tg5!^?rTf^f^frr3 ifh 
^^^ nre5?!fT-‘ w?r?f ^ ^TrfiT II 
^ ^ II £. II 

trrs^^ I 

% %f%?[ t^r ^ wm i 

^msRlW f%«lf^ IM o II 

(1) ^(g fg«ffl, a variant in A, which treats the 
word in the masculine as well as in the feminine 
genders. 

(2) A reads f%wm, which is not correct. 

(3) an incorrect variant in A. , 

(4) A reads which is grammatically incorrect. 

( 5 ) A reads y^, which is incorrect. 

(6) ^iranTW is the incorrect reading in A. 

(7) A and B read which is grammatically in* 
•correct. 

(8) «gtif is the reading in A and B, which is not 
correct. 

(9) is the incorrect reading in A and B. 

7 
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?nfT^ I 

w ^rf^nsffH ii ^ i ii 

^^5Trr>n5€ifTT- ^ i 


^HiT 'tfTH^^Tnrm h ii 
itv2t?tt ^vrwT ^ i 

^;^i T W T ik ^H?w -mjn ii? ^ii 
fw ^mx ^?TT ITWXmWT I 

« 

•rrfhiiTg: ii ^8 ii 


('i) A and R read ijjii. 

(2) is the correct reading.- is 

grammaticall)’* incorrect. 

(3) A and R have which mars the 

metre. 

(4) A reads which is not correct. 

(5) Hig; is used he.e in the feminine gende: both by 
A and B. 

(6) Vide verse 20. 



HINDU CHEMISTRY 


99 


irt^nr i 

^prrere^tJNT' ^rrorr ii n « 

TT^tni %si ^4rg Ii ? ^ II 
^o!iT ^TTwit i 

^ ^ ^?2nrR^ II II 
^rTJ% ?ifr?iT WT^:5 ?:5 ih ^ i 


(1) Both A and B read which is gramtyati- 
cally incorrect. 

(2) «qt 5 r is the reading in A and B, which mars 
the metre. 

(3) A and B reads 

(4) A reads ^wr, which is incorrect. 

(5) . A and B read arnt, which is incorrect. 

(6) A reads B reads ^ift. Both^the read- 

ings seem to be incorrect. 
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w#TT ^ irft i 

H H 

f^5?n: Tim:^ i 

if\m i 

ITT^ f^sm ^TT% fT^IT II a 

fii^^4<5<f^fii ^frr5 I 

^?rT2r?^^^?RT ^^^rm^riT ii ii 


(1) gfi^ «?rf?r ^f%fTi:, a variant in A. sii^ vrffh 
T^%’fi;, an incorrect variant in B. 

(2) A and B read wh, which is grammatically 
incorrect. 

(3) A reads B reads Both 

seem to be incorrect. (Vide verse 14.) 

(4) B reads which is unintelligible. 

(5) A reads Jim. 

(6) Both A and B read which destroys the 


metre. 
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n »i 

mg^fTT ^ ’^irg: i 

w «J8«hiAintyrfg^|4 ii^«ii 





^im?T ^WJTT%^ um^^5T‘‘ II ii 


^21 ii « 


(1) A and B want ^a;, thus rendering the foot 
incomplete. 

(2) A and B read l|, which is not correct, * 

(3) viaf%f%«Ti is the variant in A and B. 

(4) A and B read which is grammatically 

incorrect. 

(5) A has an incomplete foot B also has j 

iff 11^. 

(6) ‘ A reads qii^?( ii. B reads qn^ iw. Both 
of them seem to be incorrect. 

( 7) B reads i|ii. 
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f!ira^fr^^RKTS[^ ^ i 

mk-^ ^ ii ii 
^ f% I 




r5 II ^4. II 


l4|oq|<S|4M I 

vJ 

fiFig?Xiiftf?TfiT ’«rT?i: iim i • 

^5f ^?igT II ^ « II 


(f) A reads g^jnjni. B reads Both are 

wiintelligible. 

(2) Both A and B read which mars the metre. 

(3) W 5 CTW, a variant in A and B, which 
is grammatically incorrect. 

(4) A and B read only »i»^iiTi, which is incorrect. 

(5) Both A arid B read vncflr?:, which seems to 
I)e incorrect. 

(6) .B reads Herf. 
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irnw ?raT M ? II 

m?R ^ ’^tz^ ^in:^ mi 1 

^rttjif %inT H3i:2 » h 

wrf^?: ^irw 1 

^« 2 rfrt fw II “ 

I 

^ ii2r^?nf?T ^g^piTf^ 1 

f%3 ^ ^l ^8 ii 

TT»i(?)^^rt ^ mfi \ 

iTTT < !!Tf ^ ^ ^ ^?mt ^^511^^11 


(1) is the incorrect reading in A and B. 

(2) A reads gjn:, which is senseless. 

(3) ■ 3 ti’?lgT*l€if^, an incorrect variant in A and B. 
{ 4 ^ Both A and B want this word, which may be 

supposed to be Tl»r or w here. 

(S) V^raif*T ?l, a variant in A. 
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I 

lT<iWT5T^ f% II » 

iTf T^ I 

w ^ ?m i 

^ ^rnm ii ir 

Tra% wm[ f 

^ ?f vr? #q?:' H?®l» 

-^- ^ ^ *N 

^IT^ TIRr I 

^ ^ TOqr II ^£. II 

^(^)w ^ ?rqT ^ ^qqT^HtTO[ I 

fNnwt tq wfq^qm II «o \\ 

wr ^q rrf t qn T^ toi[ ii 8 n> 

(1) Both A and B read fiqfi[, which has no sense. 

(2) A reads qifl. 

(3) ^»r is generally used. 

{4) fqqq^ifq is the correct term. 
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^ fim ^cr i 

fTPC# rrar II 8^ n 

’srsiJrrr t«rt ^im 1 1 

^fcRI 1^5 II 88 11- 

^ ^n^’^R^TTT^ II 8VL II 


(t) The first term in the previous verse is only ^^.■ 
But here it is Hence there is no repetition.. 

(2) ^WR. an incorrect variant in A 

and B. 

{3) iihwiilwiRlfiir ^ is the reading in iV and 
which has no clear sense. 

(4) A and B read which is incorrect, 

(5) A reads Iwi, whicjh leaves out 4 |ir. 
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wrm ^ I 

l‘ 118^11 

^ ^ wf3 m?!^ II 8'a II 

^5|R fki I 

f?T>W+ ^ II 8^: II 

Tfjjrat \ 

w^imif^ ^35iTf^ l^fNrf^ ^ II84H 
^sTTOcsr ^ ttw ^ JTJr^qf i 

^cjpsrrm ^(tz^ ^ ii ^ ®ii 


(1) A has ?mwif*r H has wwf»r Roth 
the readings are grammatically incorrect. 

(2) is dropped in A and 15 . 

( 3) The sense of nl^r<f»i»r seems to be 
4 lsnBl«tn. A reads which is incorrect. 

(4) A reads 'f^fnw. 

.(5) A and B read 
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II 'Kl M 

I 

flrf^s ginm 11 11 


i ^ Tf^ rmm?^ II y.^ II 


(1) the reading in A and B, is not gram- 
matically correct. 

(2) w is the reading in A and B, which is in- 
correct. , 

(3) Both A and B read which 

is grammatically incorrect. 

(4) an, incorrect variant in A 
and B. 

(5) A reads ?|?I f%f«y. B reads 9% Both 

.are. incorrect. 

(6) Both A and B read ’>», which is sense- 

=less here. 
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^rT4^fiTOrR[‘ iiu,«ii 

>fRjw I 

TIR ^ ^3 H II 

?^?TiR II VL^ H 

f¥%^ I 

^HT ^ f^w4 II y.'Si H . 

^ ^ TO^K<=h*i I 

wf^s ^HWI«lf^ ^^^irT% II ^^11 

^Tuf ^ ^*rnw 155 ^srar^nwn:^ i 

^TRITTW^ 1T^ II II 

(1) Rf%i an incorrect variant in A 

and B. 

(2) A and B read iflw. 

(3) B has only ’flf, which is incomplete. 

(4) A reads 

(5) A and B read ijJin, which is incorrect. 

(6) A has ^4 hit*. B has ^4 itR«. 
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^T %4 ?if^ II ^ « II 

’^rsirargfnJ^ ^Rrafirj 1 

^ 11 ^ ? H 

ii 11 

^rf^ wrmf^ ^ | 

^T2I^ II 

fcm^ I 

^ ^l^d ?reW ^ II ^8 « 



wnit 1 


^ T€iffTfa^»(s 


•^Kii 


( 1 ) A reads ifig?!. 

(2) is the variant in A. fir^irt^lir is the 
variant in B. Both the readings seem to be incorrect. 

(3) siintf^T ^ an incomplete variant in A 
and.B. 

(4) A has B has sira^ 

(5) A and B read erroneously 
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^^TTfcrW ^ ^ Vl^^' T|iif1[Tipn^ II ^^11 

II ^>0 II 

mh ^ mri f^4 I 

«im ^fTsirdn^ ii ii 

i 

^ TIM ^^it^4j!i:'’ f%^T ii^£,ii‘ 


(1) . A reads ?T^'«8i?. Dreads iTTf(a!’ij. Both the 
readings are incorrect. 

(2) A reads which has no clear sense. 

(3) A and B read t[?m, which is incorrect 

( 4 ) ^^1 is the reading in .A and B, which is 
incorrect. 

(5) B reads which is not correct. 

(6) is the reading in A and B, which 
is not correct. 
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Til 


ii'Soii 

?rm^T^3r§€f5r ^rr^ gsrai i 
^T T^rnr^ ^ n^^n. 

TTsrai *rTO 11 's:^ 11^ 

wi^ f^ 1%^5 t 15 ^ I 

T^rTTO II II 


(1) A reads tj%(irT. B reads Both ;ire in- 

correct. 

(2) A and B read 

(3) ^ is not found in A and B. 

(4) A and B read which is incomplete.. 

(5) nnciTCT^^JTf^T:, a variant in A. »nTi 3 Pff«rT»?ffl:,- 
a variant in B. Both the readings seem to be in- 
correct. 

(6) A and B read wfirfV:. 
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I 

Tm^ wtsfq \m\\ 


imm ^niT i 

HvSy^ll 

^ftpTT ^ I 

^ f^T*HTT^^ ^TRrarrWTJ ^ f%X3q§ || vS^ || 
■'sqviiT^^.TOi mm TMm^ i 
m^l STWlf^ qwr^ q^ ^T^«irRfq''||'9'0|| 


(i; A reads 3s»^%5r;. B reads 3ai3ft%fr:. 

(2) A and B read which is un- 

intelligible. 

(3) A and B read which is not grammati- 

cally correct. 

(4) A and Biread which is incorrect. 

(5) A reads ^n^siriOT. B reads ^rrsniri^ Both 

the readings are incorrect. 

(6) Both A and D read which is in- 


correct. 
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f f^wT ^ I 

HM ^ II '0«: il 

finer fsniT f N ^r^ft i 

wm^ ii 'S£- ii 

^»rfT ^tfk^ tit 3iu^fc?E«Hftlt I 
wft m^srnnft ii«:oii 

mtsi wJ '?rtNt^ ^rn?^ ^ i 
TT^rit^ ii n 

firar ^ iRit ^ wlt^iTT i 
^^5 tit ^ ^ II II 


(1) The 78th and 79th slokas are not found in A. 

(2) fi^>!llf^ 5 l, a variant in A and B, which 
has no sense. 

(3) incorrect variant in A and B. 

(4) A reads which is incorrect. 

(5) B reads 
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5 ^ trit ^pin 1 

^ fstrar^im^ ^rr^rsirTlt ii«:^h 

^Hrai Ihr ^ wf iirN 1 

qfyqT^ ^TPlTg ifd ^ II «:» II 

T'^if^T^rr^ 11 11 

imT5^«rwinf^ mm ^n^fxH if^u 

*S -♦ — ■— - • _ ^ -t ^ . 

^TfT'cnsr ^ W ^r?TTapiT^| 5 n( 1 
linlW’ it m 

^?st^ ^Tfjrgfrt iTTO 11 ^ 11 

(1) A reads 

(2) qnw ^ lirart ’inn^t an incorrect variant in A 
jtnd B. 

(3) Generally used as aj|»r. 

(4) A reads ifiiwnt 'W: ’fliir., which is incorrect. 

(5) A and B read ^tn, which is incorrect. 

(6) A repetition of the name. 
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8 Ri^T% «^£.« 

^> iTTTTf ^ ^i%n^ mfir ^ i 

% ^init tnrft fwm » ii 

^nn ^»Tqr^ ?nn: siiK^ ^sriKwrwn^ i 

^ ^ITT Vi.^'icjit;^ II II 

H«t ^3 ?TiT :4 I 

^ |W ^1wnir?T?Rn^5 
<M ^:f sHTi : ?raT i 

^niprmrf^ xwxfk^ 4hK^t^ B£.^n 


(i) A reads ^ ^<5, which is incorrect. 
i(2) B reads which is not correct. 

(3) B reads S»r*t, which is incorrect. 

(4) B reads ii»i:, which is not correct. 

(5) ^inRrfilw, an incorrect variant in A 
.•and B.' 

(6) A and B read r| which is incorrect. 
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TO' I 

ftnif II £-« II 

TO ^ ^ kr»iTO[ I 

iraki^ ii £.»!, ii^ 
^ ^ir?T3^5‘ I 

cifinj Wsr ^ ii « 

*/^ ^ w^fwi ?raT I 

Tjcnkf ntiiic ^ f^sl^nr: ii ii< 

W ^ ^ ^ I 

^ II £-^ II 


i 

(r) A reads B reads f^gri ?[t^- 

(2) A reads »ftT§. 

(3) A and B read ^nts. 

(4) A has fir§#inff . B has f^5#»nf»T. Both are in- 
correct. 

(5) is an incomplete variant in A and B. 

(6) A has B has 

(7) B reads erroneously 
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^sIsis^T H £-£. N 

Cv 

ip^ ^ trf^ I 

itfqrsirT^ ^5^ ^arniTTr 1 
^3^^ M32nf<4\ II ? o ^ I) 

T^fTHTiftr^ fhrr ^«iiiRf«i!Mt«<^*i 

‘mrT€^nRr: 11 ii 

^fTRT 1 T«WT ^Ht f%fw WRTtim 1 

^ m II ? 0^11 

(1) Roth A and 1 ! read ^ which destroy? both 
grammar and metre. 

(2) A and ?. read which is grammatically in- 

correct . 

(3) A reads B reads 

(4) B has only ^Hsirt. 

(5) * A and B read q^w. 

(6) an incomplete variant in A. 
an incorrect and incomplete variant in B. 
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i 

trw m f ^ va^ h^ »8m> 

^ fH ^ ^ I 

^ M o II 

^ ^ » . 

fT^r^^rran: 5T3 ?r H?rr 1 

^fmrf^ wai^nf^ n^ a^u 

^ fl^IT II ? ov?) II ■ 

•H^riR f^ fwrrsR*r 1 
wfir grmrf^ fq fa i Pi ^ 

II m 


(1) A and B read q?rw ^/w, which is an in- 
correct variant. 

(2) riw^iH Ji^aiir, a variant in A which seems to- 
be incorrect. 

(3) A reads rr^’, which is incorrect. 

(4) ^#1 inarJnf^ % a variant in A and B, which is. 
grammatically incorrect. 
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^3 ^^f^aif ^ gfteTM^ n ^ oiLii 

^ %si ^ ^ ^ ^ I 

awTO ^ 'ER ^ni«r ^ B U ® « 

^.mfk ^rar^^TfwR^ 1 

mc^T ^wR ^ f%f^: Tmm lu u» 

grs^^ I 

Rii-Tir 'SR^Tt I 

^ «ITinf^ WRTf^ W^W I W 


(1) a variant in A, »T a variant 

in B. Both are incorrect 

(2) B reads 

(3) B reads ?i^, which is not correct. 

(4) A reads gfiznr^nv. 

(5) A and B read 4rw{tt> which is grammatically 
incorrect. 
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I 

^rv^: ^3^5mrarcrsirff ‘ ii w 

^ rTH ^5l‘2 THTTOH I 

?rwT?r W5n?r h ^ ^ an 

fw ^ irarr ^rlar f% i 

^ Qi«r^ II ^ ,11 

iTif^ ^ ^rnm ar^ i 

si 

h\ ^ wnr ^ f%5 n ^ ^ ^h 
?W TO rR[^^ f% II ^ ^vS> II 


(1) A reads «r^?l. B reads qyim. Both the readings 
are incorrect. 

(2) rrrfcarifn ^ an incorrect variant in A 
•and B. 

(3) A and B read igr?ci?(, which is incorrect. 

(4) A reads which is incorrect. 

(5) ® reads fij, which is incorrect. 
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?T^ W5!r ^11 « 

’5iri I 

ff^irraS^ ^rr^ fcrt ii ? ii 
'^r^srauiR TO ^ i(S^ I 
fi^rr^' ^3Sfy(<iMf<f%if^:3 n » 

H*T: Wf lifT 7R WRT ^ f^ I 
^fi ^RT II II 

m5^;^R I 

sJ 

^ q<%>si?: ii n 


(t) a has fr?j’H »T^r.. R has nri;. Both are in- 
<'orrect. 

(2) A and B read nww, which is incorrect. 

(3) an incorrect variant in A and B. 

(4) * A and B read erroneously ^RtT^. 

(5) a reading in A and B, is not correct. 
if>) »rTg'^T?,»ftf%'. is the correct form. 
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^ ¥«raT mim tf^: ii m 
wxi ^ifm ^ I 

^ Tfm^ ^iff^r^ Ii ^^8 II, 

I 

'f 

WR% 5im ^TTHtS^ T{^ \ 

w?Tt ^ g iKRy.H' 

^nrf%r *^«fN i 

wm ^ ^ I 

csrf^ «| ^i?r^5 iT^ Tsmw h ii 

( 


(i) A and B read »T^?ir»[, which is not 

correct. 

{2) Trt »Tig^l^?t»f, an incorrect variant in A and B.. 

(3) A and B read t^. This foot is incomplete. 

(4) A reads mv ?l B reads flfo 

Both are incorrect. 

(5) ijwa is an incorrect variant in A and B. 
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iTT^^ ^ ^ II » 

fT^rrSwft’ f?ir^ i 

^Bm\ ^TT^ ^ WT II II 

^ m ft?rT i 

ww^affTT m ^3 1{ f%arf^ II ^!^<Lii 

wm ^ ww?5^*r^t*Tfi: i 

^ ^ ^ ^ II ?^oii 

?rwT^ ^«*rm ^ i 

f^?rt5 1^^ ^ \ iM 


(1) A atid B read which is not correct. 

(2) A and B read n^in, which is incorrect. 

(3) A and B read it 

(4) A reads »tit 

(5) A and B read fir^n. 
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I 

irlhT wm I 

rreiTf^ ITT5^ 

^ ITlfl I 

1^ iTJcrait ^ft Tiri: ii ^ ^^ii 

rrWT^^ Hwm ntlJlT f<f5sch^ fw II I'.^HII 

m6^^«fTTil I 

H’CT Titm ^rar ^ ^z% q^^ir%3 i 

rjKM W3lt TI5^fTO«i: II ? ^ Vi 

fsirar w trrrft 5ip^ i 

f¥w?RT:5 ti ^ ^ ^ii 


(1) A and 15 read fir3, which is senseless. 

(2) A and !> have qrm', which is incorrect. 

(3) ^7% a variant in A and B, which is in- 

■ complete. 

(4) A and B read jniftfwi. 

(5) A and B read which is incorrect. 
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wr ^ I 


^sinrrfcr 1 

WJ^ WT^ II I V^Wi 

^ ^ WT I 

©y ^ 

fT^gr.sTTdtjKiwr ^’3 11 11 

tIT2igffT5W^Tl*M m(KW\m\ dm I 

dJ mid ^ll ?80 I 

d fdi^dd drmddmdd d 1 
fdfdd: mid: dTdnft^jdf^dkd lus^ii 


^i) A and B read which is not accurate. 

(2) Both A and B read ^?r, which is 

not correct. 

(3) A and B add ^ after ^«S'. 

• (4) A reads WI^. B reads q!W?«- 
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?tot I 

W WRlf^ ^ »r5^ « ? 8^M 

w% I 

WTTTt Tsmft ^ ?ra^ ^ H ^88 II 

ftrqrt i 

lim^'iiLyiDllc'^ ^11 ^88. «• 

ITTOc# f^* f% Wnf^ TTW ^ 5SW I 

irwra 9 ^rn^ti ii m « 

(1) ?»i'i| is the variant in A. ^’it is the variant in B. 

(2) «fpn 5 [ is the incorrect variant in A and B. 
{3) A and B read 8 

(4) Slmsf Jirm’sa a reading in A and B. 

(5) ’T1FW iR^hjT, a variant in A and B. 

(6) vrn'ifvr gl^iwsivn?!, an incorrect variant in A. 

(7) A and B read ^qlif^, which is incorrect. 

'(8) A and B read nw . 

<9) A and B read'qfwis'ti, which is incorrect. 



[if <41*1 HiCaUllJglila. 

a reading in H. 

(2) A and B read 

(3) AandBreadwi|fir(f?f^. 

(3) w iilsil f# Ti > rariant in A and B, which 
is senseless. 

(5) A and B read %?, which is incorrect. 

(6) Do. Do. irai?, Do. 

I 

(j) Do. Do. wtniftt, Do. 

' (8) Do, Do. ww, Do. 

(9) Do. Do. w, Do. 
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^ TT^rfr ii n® » 

wrrf^- f% | 

f^rf^4 iftciTf^ f^sijTf^ ?cf%?TTf5l ^S 

II II 

gif g ^’IF f%f^: iTWPm i 

Tnfn: ^ f% ii ? yL^u 
^ ^tisni3r?t;7 i 

wx{% fk^ iin^ii 

(1) A reads f^?r%. 

(2) Wt^If[, a variant in A and B, which 
is incorrect. 

(3) A reads ^i^ft 

(4) fif%?r is the reading in A and B, whicli is in- 
correct. 

(5) A reads %. R reads tl. 

(6) A and B read ^rw?l, which is not correct. 

(7) Do. Do. Do. 

(8) Do. Do. Wi?t, Do. 



MIX-TUT f'MPVT.CITRV 


Tfn 


fMra iTPrtr wr n i «,» il 

r^rnim ’^gtTWR3 ? 'i'i ii 

wT?i?r f^?n I 

TTSTT^fT ^s|^4iTf*!r ^rm?[ 
IT^irTt^ fw’i 

^g^irqf^ii^ ii ^ y^'O ii 


^5C II ei ii 

( 1 ) A and 1> road tsfwft, which is not correct, 
(r) A and 11 read fl«i'l^«, which is not correct. 
(,^1 -A reads wliich is unintelligible. 

■( 4 ) A reads H reads 


9 
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mi f2RTf^(?)lTfH ^ 11^ oil. 

g#r: ii n « 

irfH ^37 ^ I 

^^<31 tqgrlTl^m^ II II 

i?^m3Ji:+ gsi: i 

'it^ ^ gsiTq f% M ^ II 
g^ra^5i fw I 

gq^igrl ?1^3 inW^g ’gT?:^grl^ II ^ 8 II 

^s^fm ffi«rrif nfri i 

^fi^3|fr‘ ^ T%r wit: ^ ^»irrT^ ii ? y, ii 

( 1 ) A anti H read 5^f%?tTii:iirr. 

(2) is the reading in A and l’>, wliich is 
not af-eurate. 

(3) A and 15 read nn:, which is incorrect, 

(4) A and 15 read which is not corrects 

(5) A and B read ?♦ ’q, which is incorrect. 
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wffTH: Tnirair ii ^ 4 ii 
WRrt I 

^WTZ^ II II 

s tr^Tg u f i i ^ g f ggr fa^ \ 

'’srir^ ^TT^Tfff^’t ^Ttr^ » II 

if^r^^fcTHT ?f%f?T5m ? 

fsifH gnr^ f^sg II 11 

I 

Nj 

wt H^5 ^USfmt I 

^§ar ^ ^ II 1^ 


(1) A and B read which is not correct. 

(2) A and B read »t«t% ’ 9«r. 

(3) *f^:» a variant in A and B. 

. (4) A and B have ?F^?W. 

(5) A and B have ?l which is incorrect. 
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^ I 


grT?ms? 5 !H^ II ^^11 


t>3[W l^ifSTTi fl^sl ^q^Tiini I 

7 n? ii ii 

^iP 5 nT'l?r?rj«p!i i 

^r?Tt3| ^ II II 

?r^‘ ^ ^ 5 €rfiRT?:% ii ii 


m?Tf%?RmTwlr5 t% i 

^rf^s^rr^ w II RK II 


(t) a and B read wq^i which is incorrect. 


(2) 

Do. 


( 3 ) 

Do. 

which appears to he incorrect. 

(4) 

Do 

which is .senseless 


(5) ai»r^rj^r»r^, an incomplete variant in A and 
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ii ii 

g ^3IT^ ll w 

T%3TT^5I ^qXHC WHH^BTri I 

^?irarT% ^ 5*i: >• u 

^ ^fisni^iT ?iw^f^ 11 ^e. 11 
mm i 



^TT^m T^RTT ifv: fkf^ ?if^5 | 
^Ttif%!R%§2f ^ mwfi4 mi \\ ^ O 

(1) B^msjrr, a reading in A and B. 

(2) Ti^iir, a reading in A and B. 

(3) f ^ is the variant in A and B. 

(4*) jftiir is the incorrect reading in A and B. 

(5) A and B read which is grammatically 


incorrect. 
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Ti^fT^ Tmm ii ii 

* «« * «i «t 

l||o^<^4T^ I 

N* 

^fTfH ^4 i^T %5T‘ TSltf ^ I 

TT^Ht f€f^: cnn^Tz^inBW^ ii ii 

^srar^H^nCfTT fen i 

^ *<«^^rafTf^ II ^£. II 
mr^ ^^rTOTf ^sfHm spr^nsim i 
w ^ xsvwrearfT’n^; « « <> ii 

fire ^ f^r^ yji^i \ 

^TinH[ ^T% ’^lir f^rei T*9if?[ iiu ^ii 

(j) '^i^T ^ir^ir, r.n incorrect variant in A and J». 

(2) TiWcS is the reading in A and H, wJiirh is not 

• » ' 

correct. . ■ , • , 

(3) A anti It reatl f»tw*r. 
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^ f^ f^* I’lt: il«^H 

m\w^ II «^ « 

^whit i 

’d^p?r?:»Tfi wm « «« ii 

?r^*3 ^TOed ks( ^dT I 

^cgif %^?ra^d IPHTT W II 8^1 H 

RdiT^ w fdrf%^ mm I 
fd g ^5rm drrii^^'prT: fw?n: ii 8^ ii 

*'«. «!'• *'»- •»<. ^«<U 

%5 "A' •vr •#*» •Vi'* 

fddTi Ti?rn«ddf3rT i • 

'«rf?rftwT«?r^ ^ ^T^^% ^ii^TfddrT ii^^m 

(t) ^K. a \ariani in A and H, which 

-K'cms 10 1x1 incorrnci. 

(?) 3 lli«ti!^, a variant in A and 15 . 

• (3) A and U read n tr^, whic.h is not corroc^t. 

(4) Do. H, Do. 
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^ mim ^TJ<ir%sr ^ 1 

hTRih ^ ^ II II 

5 f%fi 1 

fiw wi«if wE]Si;/%wT 11 ^£. » 

^Tfm ?n?r ^ 1 

fifsm 1T2%«I ^ II ^o II 

:^£.ircr 3 ^Tf|m: 1 

UT^SI^ I 

s» 

^ sim ^ I 

^f5^3rH ysfj^^ 1^ Her II 8^ II 

fw 2 iT I 

m f^gft tStfn 1188I1 


(r) A and B read ^fjief. 

(2) A and H read 1*1%, which is incorrect. 

(3) A reads B reads 
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ftre g II 8«. II 

5%5it^5i ^n^sfT i 

II II 

^5i: w^isnfrsf ^t^c[ ww 

i?5T?l^ ^iiniT%5T f%^fH *1 
T% ffr^rT,% ii ii 

^rf%% Tfkwrq^ i 

^ir ii st n 
fRT ^T?r #«rsr: i 
fkm im:^ gTr » !=g n f l ^ ii y> u 
?r3r3 i5w i 

^TmT%iT ?n?r wi: ii ii 

(1) nn incomplete variant in A. 

(2) is the reading in A and B, which is in 
correct. 

(3) f| ^ is the incorrect reading in A and B. 
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irantw mm 'tjwRr: ii ii 
’«r?r^f ^rr i 

g T^?T II II 

mm" mum f^x imm \ 

ihmj f%?a[T ^cRfifr^T^far^ii' 
^Tfi: xTij^^jarifw i 

m ^Fjir Km ixgg ii ii 

fxrfV: ^iTxik qox^xxT i 
^5[?T j mm w?i: ii i 


O A aiul I'. r< a<l ^ "g, which is incorrect. 

( 2 ) A .and 15 h;iV(.* ^1%, which is incomplete. 

i;^) A and H ha\f; m. which is not correct. 

('4) A and V, have which is grammatically 


incorrect. 


(5) A and H have «ji?t instead of which is .1 
tautology.' ’• ■ 
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’srmT 11^: ^ iiyi'Sii 

I 

^W I 

^TTf^ij^erg^ zi%ri inm^ 11 iS « 

feitfmsirai^ 7iar3 1 

TT^T^r TTerR^ i5f¥ir?T3r ?ratf^?TPr 

II II 

tni: 1 

T5f«nfrrf^?T n ^ 0 « 


( 1 ) ?mi % £1 variant in A and H. 

( 2 ) ijraw;, a variant in A and R. . ; ■ ... 

(_]) ?t ^ is the incorrect variant in- A and 15. 

A, and K read ?i?(1ail*[i, which jW.incprrect. • The 
word is used here in the masculine gender. 

( 5 ) 15 reads nftii’. . . 
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qciT^r g 11 ^ ? 11 

wniripi ^ ^srm 1 

^4\ II II 

%%<Tt tetiT • 

¥TTO«i 'f # 3 im %tr 11 n 
«T^ w^j[ I 

^35^^ w ^TrTIS^ g « ^» « 

^ f% ' Il^«,ll 


(1) . ?ll^wqw ^^?l, a variant, whicli sei'ins to l)e 
incorrect. 

(2) a variant in A and B. 

( 3 ) a variant in A and 15. 

(4) ^ an incorrect variant in A 

and B. 

(5) wt^irw^WT, a variant in A and B, which is un- 
intelligible, 

( 6 ) A and B read iif%w, which is incorrect. 
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?T^ iim : « 

m sTprmrJH 11 H 

^vrriT^wT^fir* w ^ l 

Tjsfni ^^2 ^rra^TT ^ 11 ^^ii 

iwf riw ^TT I 

11 li 

gT«J<«<(R I 

^ i5^?Tt ^ w[ flugr % fwt I 

f?m m ^ wit 11 ^£.11 

?Tf T^ I 

^ 5fT^t!!t fw^if I 

WIT »rfc[ If voo II 

^5T fk^TJTOT^^ ^T>^% 11 'S^ 11 


( T ) U reads M^fiJiio. 

(.2) ^’Tl^is ('milted in 15. 

(3) ijii?)?! a variant in A and H. 

(4) A and 15 read »i'tii%»t. 
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^sm: « 'QR h 

fM< iaT5if^T% ii 'O^ ir 

^ T^mtuinr i 
^rnm ^ 5f=at Tm ii ^8 ii 

^ mrsm wnji lit: i 

^sEiTiirriw:' II ii . 
IM IH T^tfl?r w ^ ’>nT^ wtn i 

^ glrti ^itraim: ii ii 

^51 Allots?' iT?i 1^: I 
iw<iiT iwi lit: ii ii 

14 itlT^5 UTlt 


(r) T^snf^si a variant in A and 15. 

( 2 ) A and J5 read f»ri»nai or DfSR. 

(3) ifar^^^;, a variant in A and B. 

(4) ?raTW*r, a variant in A and B. 

(3) A reads sUsirt^. B reads 
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imT^%s^%^ 2 r ^ it ^sd. ii 

^ wi ^ I 

^ni%H^.‘ ii co w. 
?r^^: i 

ffW^ TfaHTT^r? II H 

w ^ifH: I 

TOii ^HTt ^srifH^^rowf^: ii n 
inrrt^ i 

^TFm f%f^:* 5^T?r ^t?2it iic^h 

^§«7[ W I 

?r^^ ^’SRi^ar imt% ii » 

T^ ^ ^^rmf^’am: i 

’?ri?i I 11 11 


( 1 ) A reads 

(2) B reads 

(3) A and B read % which is incorrect. 
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i 

eft fft^r I 

^ W^iTJlT II c:o II 

:5^<TnR ^rlTST 'f 1 

STIcT W II CC II 

«v« 

•VC* n(«* •><• •>!!• •>•!• "VC 

trr^Tg^ I 

VJ 

firei ^ ?j5i^ %5T ff I 

^sisne f%ft rlTisrfws!^- ii^yii 

iTfT% I 

^ f^iiT ff 5it gjgiffT^esr ei^^T^r i 

^ ii 11 

tni^fi ff 35 Ti^r^<59[5<iiich*^ I 

^mr ^%5i frt^fi erore^w^r^ 11 11 

(1) A aiul 1? read i:\ft, which is incorrect. 

( 2 ) f*??i nmffVin*, an incorrect variant in A 


and n. 
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^ir H ^'S II 

... **^ *■' * - ^ 

^nYrRT?I^R^H9?T^ I 

^hf ^qttR ^l^wm ?WT H II 

^?fT5^ trn ^fTn^«I?TT I 

iTtm TO ^T finaim ^ ii ^£. » 

m^<5i2rT^ I 

^ ^ ^jm WTO I 

TT^TOWg wtfw?ni; h £.^ H 

TOWTT wTWf ij^arr m?^ i. 

f3irf%?l[ irwfT^ ^ ^ ’iwr ^ wwro: ii ii 


(1) A reads qm»rr^wf%Jf;. B reads ?rR»Tf 5 »rirf^:* 

(2) A and B read 

(3) a variant in A and B. 

( 4 ) 5WTf^ incorrect variant in A and B. 

10 
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STTTO misr* w r 

rfw 1 

^ f f«I% II H 

fwnr ^«irrr wr 1 

^rr^^RT ^ im 11 £l£. II 

?rwT?^ f^sjf WT I 

II to 0 II 

Colo(»hoii in A 

’fp^^RjjlRT ^JIT^I'Ri: I 

Colophon in B 

’SrorallT ^WTHT l 


(i) A and B read ^ which is incorrect. 



Si^lracts from 

SUVARNATANTRA 

or 

SVARNATANTRA. 

A«= MS. from Benares. 

B — MS, from RamjulkfilBs ma///a, Dacca, f 

iw: I 
I 

isf‘ toii mi 

?n Mi ^ ^ «t hrw?ir: i ^ ii 

« I'he name of this ^[S. is 
» I'he name of this MS. is 
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^ g wfm ^ T?r?Rr csrtt Jm i 

^?tt: H ^ II 

wfiifiT: ^zjm 1 

lyg R T f imT; 11 « 11 

^3^ -'t.iiiiii : 1 

XWJ^T II 'i H 

?I «t to ^rf^ 1 
irtwrrwrf^sfm ittot h ^ 11 
TOT WTO mw^m 1 1 
TTf?T ^?lf ^fTTTOT <TO iwt H ^ II 
WHTO ^ iTfTITO TWrf^: TTlfi^ TOT I 
TOItTTTW wm TO ^ TO TOW?: II ^ II 
wni ITTTT TOTOT TO^ TO I I 
ITTO ^ % TO ^ TOtsfw TOT II t i| 

TWT TOP^ I 

’SW TT?T U^WrfiT TTOrTf^WW?[ I 

WTOWTfro 7W TOITT II ^ o i| 
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: hum 

vvffk i 

M II 

^ srr? irf^ i 

f«WT^ ^swsi 30!^: ii ^ ^ ii 
^^rrlt »T^T2if^: crR?i^^33p?ns[ i 

II ? 8 II 

wr i 

N# -O 

^5^: ch^'^-mrat te It ? Vi 

^?^T^Tf^^5TrS ^::lf i 

^ rm^S^ If ^ ^ H 

rm^ g »r?TT^ni ^%1 wt i 

?ng ?m# m iM^u 

4^HTfw|‘ g 4(1SKIU ^^HlTTt*!! I 

^f«!nii*^f?nHiiTfd v[%g g?! II }i 

fm: nggg^em g fi i yig«<ihl i 
?rT^ gg ^WT^ ?rg%^ ^tg g?r ii u 
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IS*’ 

^fn»T Tm ^ fsNrff if wni i 

fwTt wm n w» 

rmm g ^ ii >1? w 

WTfWt ^ ‘ 

g mi3r?rt n ti 

fTfr^fiT^rw: w?r wrfn ^inw[ i 
^ fN ^fT H 1! 

?raT fiTt I 

rFf^^ twrarf^ f^sil 

o«. ^v; ye. 

-A* •>%' nv* •>«• »#«• 

ar<^?T«r^ f% ?wi^ ’TSF WWTW r 

^?T2RmT ?TT iR ^T ic i g | II ^ II 

OTfT5rw(?) i 

^s?T5T^ : ^TT?T II ^ II 


• The above 2 4 Slokas are not found in MS. A. 
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II ? II 

rfr Wf^fTT ^T «Tm ^SCRT: ‘ I 

?raT ^ II « II 

Q\ «v ^ ♦ 

?iT?mTWT^wn5^ ^ i 

nl W% ^?e%g II ^ II 

^ V^Tm it I 

t’rner^SWlit II ^ « 

TT# ufttT ir^tn:^gw^ i 

?ifr: if«crr*wag’ ii 'O ii 

TTcTTfisr* f^^ll«^ll 


(1) The above 7 hcinisiiehs arc not found in A. 

(2) A reads enni'st. B reads ?=?iwn 4 t- Both the 
readings seem to be ineorreet ; since B has 
iggsi^: in the 2nd Sloka. 

(3) II reads which is not correct. 



*52 


HINDU CHEMISTRY 


^ ^ f^TW \ 

H ^ ^ifT^pmi cit?^ II £. II 

^ II ^ ® » 

I ^ I 

?Re^ g ^WT^T^ ^f?mR f^fsif^^?[^ II t ? II 

?mm‘ 2iTf^ Stto u^fT: « ii 

Colophon ill A — TfH 

CoIoJjIiOIi ill 

qr^qfwt fk^: i 


(1) K has ?TT 

(2) A reads ?i »[^’;?f’C«??Tt, which is incorrect. ' 

(3) B reads 5??^. 

(4) f»lfs!l^f?[, a variant in B. 
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A 

AV//amalla !\i>^ Ixxi, Ixxxix. 
A^kbar, Emperor, Ixxix. 
Albertus ]V|agnus 45. 
AIbcruni \iv, 

V 

Amarasiw?ha li. 

Amoghavagra xxxvi. 

A nandanubhava xcvi. 
A‘'ndhfabhntyas xxiii. 
Aniniddha 116. 

Archernedes 33. 

AVyabhai^^i 1, xci, xcii. 
Asa7«ga xxvi, xlv. ^ 
Aioka, king, proclamation of, 
ix. 

Ai'vaghosha xv/ xxxiv, 
xxxviii. 

Atisa xxxvii. 

Aufrecht Ixxiv, xciv. 
Augubtine 45. 

B 

Balabha(ba \cvi 
liarth xlviii. 

Bauer 37, 39. 

Beal XXX, xlii, 

Bendall xxix. 


fiertholot Ixiv, Ixxxi, Ixxxvi, 
42. 

BhaWarkar Dr., v, xxi. 
Blulskara-A charya 162. 
Bhaskara, (Siddha), xcvi bo. 
Bha^/otpala 39. 

Bhavabhuti 1 . 

Bhavamisra Ixxix. 
Bbavyadattadeva xcvi, 
Bhojadeva^xcvi. 

Bo}’le, Robert, 40, 53. 

Brahma Gupta U 
Brahmajyoti Iv, xcv. 
Buddhamitra xlvi. 

Bukka, king, lx. 

Bunyiu Nanjio, Catalogue of, 
XV, xxiv, xxvi, xxxvi. 
Burnell Ixviii. t 
Burnouf xxvii, xxxii, xxxiii, li. 

c 

( hakracl.'itla 149. 

Chakrapayzi Ixii, Ixv, Ixxix, 
xcvi, 42, 147. 

( handrasena xcvi. 

Charaka Ixxvi, Ixxix, 21, to, 
130, 126, 130, 131, 140, 
146, 150. 
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riiarpa/a xcvi. 

( harpa/i, Siddha, Ixii. 
("olebrooke xci. xcii. 

C owell xxxiv, xxxviii. 

Csoma (or ('soma Korosi or 
Csoma dc Korosi) xx. xxvi, 
xxxviii. 

D 

Dalva>/a ijj. 

Diimodara lix, Iax. 

VisLudi Iv, 

Dms, Saratchandra (S. (' ) 
xix, xxii, xxxvii. 

L^avids, Rhys, Professor, v, 
xxvii, xxxiii. 43. 

De-C.'hye, king, xix. 
Democritus xxiv. 

Deva XV.. 

Devadatta Ixxiv. 

Dhanapati xcvi, (Suri) 5b. 
Dharmakirti xlv, xlv'i. 
Dh\xndhuk 3 .n{iih',x Ixiii. 
Dignaga xxvii. 

Diophantus xcii. 

D;'/i///abala 149. 

E 

Edkin xxxiv. 

Emerson 47, 

Empedocles 49. 
filngland 46. 


F 

b'ah-hian, travels of, xxix, 
XXX. xlii. 

Finot, M., 41. 

Fleet XX i. 

Fliickiger Ixxvii. 

G 

(iahaminandanatha xcv. 

( rarbe 3«), 33. 

Oaiu^/adatta Siddha xcvi. 
Cieber xxiv, Ixiv. 
Gopalakr/s>h;2a Ixxi, 5(). 
(iorakshanatha X(vi. 
(foiu/apada 58, il(). 1 19. 
(jovSnda Iviii, Ixv, 21. 
Govindabh.'igavat lii, lix. 
Govinda, Bhikshu, 12, age of, 
57 . 

Govindncharya Ixvii. 
Govindanatha Muni 58. 
( 7 upta Abhayilnanda, Ixxiii. 

H 

Hammira, Rdja, Ixx. 
tlanbury Ixxvii- 
Harihara xcvi. 
lldrita Ixxix. 

Hemachandra xxiii. 
Heraclitus 49. 

I'liouen 'Thsang xv, xx, xxi. 
Hipparchus xci. 

Horiuzi xxxv. 

c 

Huvishka xi. 
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Jayadeva xxix. 

Jayanta Go, 191, 193, 219. 

Julien XV. • 

K 

Kalanatha Ixiii. 

Kalidasa 1 . 

Kanada 49. 

KanisVika* xi, xii, xxi, xxxiv. 
Kan kali xcvi* 

Kanshin xxxv. 

K a pa If xcvi, 

Kavibharati, R 4 machand?a, 
xxix. 

Kaye xcii. . 

Kern xxv, xxxii, xxxiv, xlvii. 
Ixxxvii. 

Kesavadeva xcvi. 

Kopp 45. 

Kunmralabdha xv. 

Kumarila 6o. 

Kushana, dynasty of, xi. 

L 

L^Ckshmuvara, Siddha, ixv, 
xcv. 

Lassen xxi, xciii. 

Lavoisier 51. 

Lecky 45. 


Ill 

m 

Madanaratha 12. 

Madhava xlviii, xlix, lii, 
Ixxviii. 

Mudhavakara Ixxviii. 

Maharashtra xxiii. 

Mallari xcvi. 

Ma/2^/avya xl, lii^ xciv, 8. 

Manthjlnabhairava Ivii, xcv. 

Mathanasiwha Ixi. 

Mathura xxix? 

Mathuranatha 202. 

Max Muller xxxi, xxxii, 
xxxiii, xx.\v. 

Medicii, the, xlvii. 

N 

Nagarjuna, age of, i, xv ; 
bodhisattva xv ; the boy 
xvii, xviii ; high priest of 
Nalendra xix, 49 ; matur- 
ed the Madhyamika philo- 
sophy xix, 46 ; adept in 
magic, alchemy, kc. xx. 
lix, Ixv ; friendly epistle of, 
xxii ; contemporary of 
Natavahana or Nalivahana 
xxiii, xli ; author of books 
xxiv ; a comprehensive 
name of Mahayanism xxv ; 
dream of, xl, 5 J <lcbt of 
obligation to, Ui, Iv, Ivii, 
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Ixii ; dialogue between, 6 ; 
identical with Siddha, 131. 

Nalanda xlii, Nalenda xlix, 
Nalendra xvii, xix , cala- 
mity of, xvii Oxford of 
Indian Buddhism xxvii. 

Nandi or Nandin Iv, Ivii, xcv, 
16. 

Narahari xcvi. 

Naya-Pala, king, xxxvii. 

Nityandtha, Siddha, Ixi, Ixv. 

o 

Olympiodorus IxxKvi. 

P 

Padma-Sambhava xxxvii. 

I 

Paracelsus 46, 48. 

Paramdrtha xxvi. 

Pd^aliputra xxix, xlii. 

Patanjali xxvi, xcvi, 46, 49. 

Plato xxiv, 49. 

Pliny 36. 

Plotinus 47. 

Prdwandtha, Siddha, xcvi. 

Prasastapada, Bhdshya of, 
60 ; view of, 196, 215. 

Proclus Ixxxvi. 

Ptolemy xci. 

Purochana Ixxxiv. 

Pythagorag 44. 


R 

Raghundtha 60, 187, 218. 
Ramachandra Ixiii. 

Ramanuja 1 . 

Ramardja xcvi, 

Rdmasena Ixxiii. 

Ratnaghosha xl, lii, xciv, 0. 
Ratnarakshita xlvi. 

Rdva//a Ixxxi. 

Ray, Yoge^a chandra, Prof., 

30. 

Ripley, George, Ixvi. 

Rodwcll Ixvi. 

s 

Sachau, Prof., xxv. 
Sadvdhana ( = Bdye-Spyod) 
xxii. 

Sdkdwf/a 8. 

ASakyamuni i. 

#S'dkyasn xlvi. 

3 alinatha Ixxxii. 

Ydlivdhana or Ydtavdhana 
xxiii, xxiv, xl, 6. 

5 ambhu Iv. 

^'awkara 1 , (A'oharya). 57 * 5 ^. 
60, 175, 177- 

Sai’igama- 5 rijfidna xlvi. 
AVikaramiira 211. 

5 ^dnti Rakshita xxxvii. 
Sdriigadhafa, date of, Ixx, xc. 
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6a'stri, Haraprasada (H. P.), 
xliii. 

Schiefner xx, xxi. 

Sowell xlix. 

»Siviiditya, Safta-padiirthi of, 
i8fx 

Smith, V„ xxi. 

Somadeva liv, Ivii, xcv, i(). 
Spencer 35, 37 - 39 - 
^’n'dhara Oo, 188, I<j3, 198. 
.Vn'na'tha xcvi. 

Sn' iiaraha Bhadra xvii, xix. 
Stein, Dr., xi. 

.bukadeva 58. 

Su^rula Ixii, Ixxix, Ixxwiii, 
21, 42, 12 ], 128, ijo, 131, 
140, 141, 147, I 4 «- 

Svachchhanda lix^ 
Svachclihanda bliairaxri Ivn. 
Iviii. Xcv, Jl. 

T 

Takakasu xwi. 

TaVa' li. 

Ta'rana'tha xv, xx, xlv. 
Tatha'gata 12. 

Tcfvernier, rule of, 40. 
Temple, Sir William, 4O. 
Thibaut xci* 

Thomas, St., 45. 

'r r i ma 1 la bha / tix xc \'i . 
'rrivikramabha. /a Iw . 


u 

Uda//i/apnra xlii, xlvi, xlix. 
TJdayana or lJdayan«Hcha'rya 
\iii, bo, ri7, 205, 205. 206, 
209, 2 TO, 21 1. 

Udyan, King, xxii. 
Udyolakara, Wrtika of, 60 ; 
refutation by, 158, 192, 
J()4, 205, 208, 210. 
l^ma'sva'^Lf, (T.attva'rtha'dhi. 
gama of,) 183. 

V 

\ .Ichaspati (>0, 117, 119, 122, 
^ -3> 205, 209, 210, 212, 217. 
\ :igbhn/a li, (psuedo) H, Ixii, 
I\\i\. 42, 147. 

\'ai(l)ar;ija \c\i. 

X'antlimixra xcvi. 

\ aiVJia or X'arahamihira 
I\\\i\. Ixxxvi, xci, 30, 33, 
39, 40, V/'/hat ?a;;/hita 
of, bo. 124, \"ajra-Iepa 
( cements strong as the 
thunderbolt) by, 133 ; size 
of an atom, 16C. 

Vara vara 60. 

Vardham«'ma 202, 
X'asubandhu xxvi, xxvii. 
Vasude\a xi, lix, xcvi. 
X'atsyayana xxii, 30. 
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Vidya'bhu'shawa, Satisa- 
chandra, (S. C. ) xxvii. 
Vijayanagara xlix, 
Vijivinabhikshu 6o, 8i, 95, 
113, 1 19, 122. 

VikramasHa xlii, xlvi, xlix. 
Vn'nda Ixxix. 

Vyadi Xlix, xcv. 

Vyasa or Vedavyilsa xxiv. 

w 

Waddell xxxv, xxxviii. 
Waite 44, 47. 

Weber xlvii, Ixxxv. 


Wema Kadiphses xi. 
Wenzel xxii. 

Whitney xc. 

Wilson xxxv. 

Woepcke xciii. 

Y 

Yajna-.9n'-5alakar«i xxiii. 
Yasodhara Ivi, Ivii, xciv. 
Yogach.irya xxxvii. 

z 

Zeller 44. 
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A 


Acids, mineral, 

Ixxvii, 24. 

Adri ... ... 

ii 

.Kthiop’s mineral 

& 

AhaAkara, Rajasir, 

70 

Tamasic, 

• 

70 

Air. weight of, 

223 

A Visa, aspect of, ... 

sa 

the original 

88 

the derivative 

8c> 

A'kisa-atom ... 

102^ 104 

Alchemy, Indian, origin of, 

Ixxxiit 

Alchemical Tantras, ^uddhist 

i 

Alkali, caustic, method of preparing, 

42 

Alum 

Analysis and Synthesis, chemical*— Elements and 

• la 

compounds 

1 14 

AAjana 

11 

Antimony ... 

A;/ us (vide Parama«us) 

54 

Aphiyiln 

Ixix 

A p -substances, simple and compound, 

128 

Aqua Regia 

29 

A-rkaprakasa 

Ixxxi 

Arrak, essence, Persian, 

IXXXii 

Ash/awgahr/daya 


Atharva-vedas 

I)pUtv^ 

Atomic theory of the Buddhists 

177 ' 

ofthejairias ... 

. 178 
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Atomic combination, theory of, ... 

... i86 

Atomic characters, change of, (Pilupdka 

or 

Pi^^arapaka) 

igi 

Atoms, (Parama;/us), genesis of, according 

to 

Vishnu Punina, 

90 

according to Para^ara, 

97-98 

according to certain school of Vedantists, 

<)<)' 

linking of, 

... j8() 

arrangement of, in space. 

... 21 1 

physical arrangement of, 

... 212 

B 


Bauddha-sarvasva 

... xcvi 

Bauddha-6ataka 

... ’ xxix 

Bauddha system 

61 

Bhiivaprakai'a ... ... ... .«• 

...Ixxviii, ’ :xi\ 

Bhutadi, units of, 


Bhuta- Paramanus, genesis and structure of, 

9 i~ 9 f) 

order of genesis of, according to Patanjali, 

102 

Bhutas, genesis of, according to Vijnana-bhikshu, loi 

cosmo-genesis of. 

... T03-104 

examples of different, ... 

106-108 

physical characters of, 

125 

mechanical mixture of the maha-, 

... 126 

Borax 

II 

Brass 

1 1 

Buddha-charita 

xxxiv, xxxviii 

c 


Calamine 

... 2, 17, 22 

Calomel 

16, 24 

Cat’s eye 

34 

Causal series 

82 
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ix 

Causation, doctrine of, 

• •• 

72 

Sankhya view of, 


72 

Patanjala-Sa«khya view of, ... 

• •• 

7 ". 

chain of. 


76 

Chandrika • 

a • • 

Ixxi 

Chapala 


14 

Charmaka 

ft • • 

24 

Charpa/^a-siddhanta ... 

ft • ft 

xcvi 

Charvaka system 

• ftft 

61 

Chemical action and heat 

• ft ft 

205 

Chemical analysis and synthesis — Elements and 


con^pounds ... ... ... 

• 

• •ft 

1 14 

Chemical combination 

ftftft 

192 

Chemical ompounds, preparation of, ... 

ft ft ft 

131 

Chemical compositions and decompositions 

ft ft ft 

136 

Chemical theory of Nya^a-Vaueshika ... 

ft ft * 

1S5 

Chemistry in the medical schools of ancient 


India 

m 

ftftft 

124 

Chemistry in Dhatukriya or Dhatumanjarf 


(Rudrayamala Tantra) ,,, 

• ft. • 

24 

in Dhaturatnamalii ... 

• ftft 

23 

in Kukacha/aresvarara-mata Tantra ... 

ft ft ft 

12 

in Rasachintarna^/i of Madanantadeva 

ft ft ft 

18 

n RasahWdaya of Bhikshu Govinda 

ft ft « 

9 

in Rasakalpa (Rudrayamala Tantra) 

ft ft ft 

19 

in Rasanakshatramalika of Mathana siwha. 


physician to the king of Malwa 

••• 

22 

in Rasapradipa 

••• 

23 

in Rasaprak^a-sudhakara of Yasodhara 

••• 

16 

in Rasarajalakshmi of Vishwudeva 

■ • • 

22 

in Rasaratnakara of Nagarjuna 


I 

in Rasaratnakara of Nityanatha ... 

••• 

123 

in Rasendrachuramani it Somadeva 

••• 

14 
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in Suvarwatantra or Svar;/atantra 

• . • 

2^ 

Chemistry of colours 

... 

I5I.I54 

Chemistry of digestion 

... 

142- 150 

Chinese Buddhism 

. . . 

xxxiv 

Chobchini 


Ixxvii 

ChuUka 


II 

( -lava/za ) 


21 

Cinnabar 


20* 

factitious ( Makaradhvaja ) ... 


• •• 23, 25, 27 

Colour-potential, unit of, 


93 

Copper, extraction of, 


... 4» II, 20, 25 

Copper pyrites, <fessence of, 


• 22 

Corundum 


34 

Cosmo-genesis, a bird^s eye view of, 

... 

104- 105. 

Cupel ... 


II 

D 


-- 

Darada, essence of, 

. . . 
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